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New Apparatus of the Detroit Electrical 
Works. 

The improvement that is constantly going 
m in electrical appliances is well shown by 
he work that the above company is sending 
ut. In Fig. 1 of this article we illustrate 
heir new and improved hotel annunciator, 
vhich is meeting with much favor. The 
ipparatus consists of the regular annunci- 
itor, as shown, with return bells, or guest 
alls added. In setting up the system, only 
yne wire is employed between annunciator 
ind guest’s room, thus reducing the cost and 
essening the liability of getting out of re- 
pair. A little contrjvance is placed in the 
push button which does away with the extra 
wire. A fire-alarm attachment is added to 
he annunciator when desired; and with this 
urangement a general alarm can be given 
hroughout the house, by turning a switch 
ind pressing the button marked fire, thus 
ffectually warning guests of impending dan- 
rer. The company claims simphcity, dura 
ility and effectiveness for this system. 





Fig. 2 represents a new dining-room table 
jutton, with floor attachment. By this ar- | 
ingement the button can be shifted to any 
art of the table desired, and obviates the 
lifficulty which is so often met with—that 
s, having the key-spring displaced and lost | 
y children. Fig. 3 illustrates the improved | 
ower generator that this company is intro- 
lucing, wherever there is a demand for 
hem. 
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An Interesting Paper on Radiation. 





By Dr. FREDERICK SIEMENS. 





tadiation plays a much greater part in all 
ieating operations than has been hitherto 
cknowledged ; consequently, any cause 
hich tends to lessen the radiating power 
»f flame, or to screen its rays, reduces also 
he amount of heat which can be thus util- 
zed. | 
Adopting the generally-accepted theory of 
ymbustion, according to which a flame con- 
sts of a chemically-excited mixture of gases 
vhose particles are in violent motion, either 
scillating to and from each other or rotating | 
round one another, it- follows that any solid 
substance brought into contact with gases | 
hus agitated must necessarily have an im. | 
peding effect on their motion. 
Motion being the primary condition of | 
combustion, the latter will be more or less | 
interfered with, according to the greater or 
less extent of the surfaces which impede the 
iction of the partic'es forming the flame. In 
the immediate neighborhood of such surfaces 
the combustion of the gases will cease alto- | 
gether, because the attractive influence of the 
surfaces will entirely prevent their motion; 
further off their combustion will be partial, 
and only at a comparatively great distance 
the particles of gas will be free to continue 
unimpeded the motion required to maintain 
combustion. On the other hand, the sur- 
faces themselves must suffer from the motion 
of the particles of gas producing the flame, 
for, however small these particles may be, 
they produce, while in such violent motion, 
an amount of energy which, acting con- 
stuntly, will in time destroy the surfaces 
opposed to them, just as ‘‘ continual dropping 





wears away stone.” This circumstance fully 
accounts for the fact that the inner sides of 
furnaces, and the materials they contain, are 
soon destroyed, not by heat, but by the 
mechanical, and perhaps also by the chemical, 
action of the flame. It would seem strange 
that the heating power of a large volume of 
flame should be so much interfered with by 
the contact of its outer parts only with the 


this manner every particle of flame sends its 
rays in all directions; but if the flame itself 
touches anywhere, combustion ceases there, 
free carbon is liberated and produces smoke, 
which envelopes that part and prevents the 
rays of heat of the other portions of the flame 
from reaching it. 

If the flame is not allowed to come into 
contact with bodies to be heated, combustion 
is improved, while full advantage is also 
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inner sides of a large furnace chamber, if 
there was not another cause besides imperfect 


combustion to reduce the heating effect of a | 
flame, which touches the surfaces to be) 
heated. A flame when in the state of com- | 


bus!ion radiates heat, not only from its outer 
surface, but also from its interior, by allow- 


ing the heat to radiate through its mass. In | 








Fig. 2.—Dintne Room TasB_e Burron, 
SHowrne METHOD oF ATTACHING. 


gained of its heat-radiating power, which 
would otherwise be diminished more or less, 
as already explained. The ordinary mode of 
applying flame, by allowing it to impinge 
directly- upon the surfaces to be heated, 
causes imperfect combustion, prevents the 
rays of heat from reaching them, and also 
destroys, or tends to destroy, them. This is 
particularly the case when hydro-carbons 
and carbonic oxide are used. 





A New Electric Engine for Street Cars. 

A new electric tram engine was shown re- 
cently at the station of the North Metropoli- 
tan Tramway Company, Stratford, England. 
This is a center at which fair trials have al- 
ways been accorded to any new motor, and 
it is understood that in the event of the new 
inventors and the tramway company agree- 
ing upon terms, a practical experiment of no 
small importance will be made in electric 
tramways up on the new line to Ilford. 
The electrical engineers in this case are the 
Electric Locomotive and Power Company 
(limited), who claim to have solved the prob- 
lem of economical working by combining 
the electrical power with the mechanical aid 
of the lever principle. The electro-motor is 
connected by pinions horizontally with a 
large stationary rack and vertically with the 
wheels. When the electrical engine is started 
the pinion of the horizontal armature gears 
into the stationary rack, and so causes the 
motor itself to revolve. The motor then be- 
comes, by the action of its fixed vertical 
shaft, the driving axle and communicates its 
motion to the wheels of the car. By means 
of clutches a backward or forward motion 
cap be secured without reversing the direc- 
tion in which the electro-inotor is revolving. 
The electricity is supplied from fifty cells of, 
say, a total of 280 amperes. It is claimed 
that the average discharge is from 40 to 45 
amperes per hour, and that an engine con- 
suming only two tons of coal per week, will 
charge batteries sufficient to do the work of 
four cars requiring at present 44 horses per 
week. The engine appears to be controlled 
with perfect ease, and though at present it is 
fitted up separately from the car itself, so as 
to take the place of horses and utilize exist- 
ing cars, the company claims that it can in 
future easily be constructed as a part of the 
passenger car. 


i. 
The Police Telephone System of Brooklyn. 

The City of Churches has been making con- 
siderable progress of late in the direction of 
furnishing quick transmission of inte:ligence 
between its various police departments and 
offices. While New York 1s still struggling 
with the slow-going dial system, Brooklyn is 
sending five or even ten messages to one by 
its thorough and complete telephone system. 
The advantages of the telephone system are 
as many as great. Brooklyo has found it 
successfui, and nearly every day adds some- 
thing to the already large stock of know}l- 
edge gained by the department by practical 
experience with the system. 

Six years ago the telephone was put into 
general use by the Police Department for 
the transmission of messages. Previous to 
that there had been half a dozen stations 
connected with headquarters by telephone, 
but they had first to call up headquarters on 
the dial and notify the operator to go to the 
telephone before they could use the latter 
instrument. In 1880 every precinct was con- 
nected by telephone, and under far different 
circumstances than those prevailing when 
the first connection was made. At pres- 
ent there is a switchboard made in the 
telephone room at headquarters, into 
which fifty different wires can run. The 
lines running into this switchboard are 
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not only those of the police, but of every 
city department having any connection 
whatever with that department. By the use 
of plugs any line running into the switch- 
board can be connected with any other line 
running into it. More tban that, there is a 
wire running to the Central Telephone Office, 
and any police station can be connected by 
means of this switchboard with any person 
who is on the telephone, mo matter where. 

One station can be switched on to another, 
or can be put into Jersey City, Hceboken, 
Trenton or Sing Sing, if necessary. Com- 
munication is frequent between Brooklyn 
Police Headquarters and Sing Sing Prison 
about prisoners that were to be sent to the 
latter place from this city. 

Since Mr. F. C. Mason became superin- 
tendent of police telegraphing in Brooklyn, 
* there have been many improvements intro- 
duced even oa what was thought then to be a 
perfect system. There has been a black wal- 
nut addition built to each end of the switch- 
board, so that if it should ever become nec- 
essary to have more than fifty lines, other 
switchboards could be put in. Besides that, 
instead of having each wire run into the 
Municipal Building separately, they are in a 
cable and only separated when they reach 
the telephone room. There is a numbered 
drop for each wire, and before the wires 
reach the switchboard they run through a 
ligh'ning arrester. Mason has als» intro- 
duced a galvanometer, and vexatious delays 
are often saved by prompt testing. 

In addition to the telephone line:, there is 
still a telegraphic line to each station at the 
city from headquarters, with dial attachment, 
and each telephone line can be plugged into 
the dia] from headquarters. More than that, 
where a line, in running to one station passes 
another, it is looped so that it can be used by 
the latter if necessary, and these stations 
thereby have three wires to use, and it is 
next to impossible that all can be out of order 
at one time. The telephone will also be used 
in the booth or police box system, which 
will be in operation in Brooklyn in a few 
weeks, People who are not interested in 
and do not understand police business can 
hardly give the proper value to the telegraph 
or telephone branch of the service. An idea 
of the volume of business can be found when 
it is stated that during 1885 the operators at 
headquarters sent and received 267,530 mes 
sages. They were sent, to some e tent, for 
other departments than the police, and also 
received for them. The following 1s a classi- 
fication: Department of City Works, 7,979; 
Department of Health, 1,735; Department of 
Fire, 728; ceroner, 3,960; ambulance calls, 
4,153; lost children reported, 2,940; missing 
persons reported, 2,328; stray animals re- 
ported, 1,506; dead animals reported, 8,840; 
through Central Office Tel. Company, 9,753; 
miscellaneous, 163,608. Total 207,580. 

Superintendent Mason estimates that al- 
ready this year 150,000 messages have been 
sent and received, and that the total for 
twelve months wiil largely exceed that « f 
last year, Commissioner Carroll has fitted 
up the telephone room with all needed appli- 
ances and made it comfortable, which it was 
not before. This branch of police business 
is about as near perfect as it can be. 

—_ +o —_—__ 

* * A Leadville dispatch says: ‘‘ George 
8. Edwards, who was struck by lightning 
while crossing Iron Hill, on the 4th 
instant, is slowly recovering. His case is a 
most remarkable one, and is attracting con- 
siderable attention from scientific men. Ed- 
wards, after the flash, lay unconscious for 
fifteen minutes before receiving assistance. 
The lightning struck him on the left cheek, 
knocking out a number of his teeth. It then 
passed diagonally across the breast to the 
right side, thence to the feet, coming out of 
the right boot, having passed through the foot 
and leaving a hole very similar to that made 
by a bullet. The clothing was torn into 
fragments, particles being found at a distance 
of 200 feet from the spot, while one of the 
boots, both of which were torn into shreds, 
was fouod 60 feet away. Immediately under 
where the man was standing the ground was 
torn up for a considerable distance. The 
lightning’s course along the man’s body is 
shown by a black and reddish streak one and 
a half inches wide, the worst effect being on 
the lungs, the immediate result being a severe 
hemorrhage by which a quart of blood was 
lost. In addition to these injuries, the sur- 
face of his body is almost completely covered 
with blisters, the result of severe burns. This 
is the first authenticated record of a person 
being injured by a stroke of lightning at an 
altitude of over 10,500 feet, and where a per- 
son injured internally, as Mr. Edwards was, 
was not instantly killed.” 


Chemistry Without Apparatus. 
When one is engaged in qualitative chemi- 
cal analysis, it is necessary to change vessels 
at almost every reaction, or else be com- | 
pelled to resort to frequert washing, which, | 
if it be not properly performeJ may spoil the | 

results of the subsequent reaction. 

the best means that bas been tried of getting | 
over this difficulty consists in the use of the 
smoked capsu'es proposed by Mr. Violette. | 
By smoked capsule is meant a small porce- | 
lain saucer covered with a layer of lamp- | 
black by putting it into the flame of a can- | 
dle. A drop of water or of a saline solution, | 
carefully deposited in this capsule, assumes | 
therein the form of a globule, which is as | 
limpid as crystal, and which does not adhere | 
to the lamp-black. The addition to this| 
globule of another drop of saline solution or 
a particle of a solid reagent produces therein | 
all the phenomena of coloration, precipita- 
tion, and crystallization with perfect clear. | 
ness. The eye is capable of following in it | 
the least changes (which are rendered still | 
more manifest through the lenticular mag- | 
nitication) without having to look through | 
the glass sides of what are usually used as | 
receptacles, 

After the phenomenon has been observed, | 
the globule is thrown out through a slight | 
blow on the capsule. The latter will be | 
found clean, without residuum, and perfectly | 
fitted for the examination of another reaction 
without any mixture with the preceding. 
The vessel is, so to speak, clean without the 
necessity of cleaning it, and there need be no 
fear of any of those contaminations, even 
slight ones, that sometimes spoil analytical | 
results in the ordinary vessels used. 

The capsule, which is only three-quarters 
of an inch in diameter, is nothing else than 
one of those small porcelain saucers used for 
water colors. In order to put it into the 
flame, it must be grasped with pincers; but 
the operation may be more easily performed 
by gluing a thin cork disk to it, and sticking 
a pin into this for a handle. For smoking 
one of these capsules properly it is necessary 
to use precaution. It should be thrust into | 
the upper third of the flame of a caniile | 
several times, and be allowed to coo! in the | 
intervals. It is necessary to wait until the | 
capsule is cold before depositing the globule | 
in it, for otherwise it would get wet. The| 
carbonaceous coating is at once made wet by | 
acid, alcoholic, and ethereal liquids, and it 
is only aqueous solutions that assume a 
globular form upon tt. 

This mode of operating may be still fur 
ther simplified by taking advantage of the} 
property that the leaves of the same plants | 
po:sess of not being wet by water and | 
aqueous saline solutions. Among such} 
leaves those of the nasturtium (Z’ropoelum) | 
have a form that especially adapts them to} 
this use. When one of these is held by its 
petiole, its upper surface exhibits a depression 
in which one can easily deposit a globule, 
and proceed exactly as with the smoked cap- 
sule. When the leaf becomes wet, after a| 
few reactions, nothing is easier than to sub- | 
stitute another one for it.—Za Nature. 
~~~ 

An Electric Toothache Remedy, 

A correspondent of Goodall’s Sun says: 

I always did have a scientific turn. So/| 
does the implement which imparts the circu- | 
lar motion to a grindstone, though I am | 
unable to say which is the greater success as 
acrank. Among other symptoms of genius 


which are rapidly developing in me, I occa: | 








sionally wrap myself in impenetrable gloom | 
and other wearing apparel and wrestle with | 


together, a weak galvanic current will be 


established that will cure the pain.” 
I immediately gathered up my wife's 
washboard, and cut a piece of zinc from it. 


man has a tooth in his mouth that is dissatis- 


other troubles are as naught. After obtain- 


ing the zinc the next thing was to get the’ 
|coin. A thorough investigation of my assets | Jaid eighteen inches below the sidewalk in a 


failed to reveal even a ten-cent piece, so I 
went out and borrowed that amount from a 
friend. In my hurry [ laid the piece of zinc 
where I could not find it again. I cut an- 
other piece from the crippled washboard, the 
tooth rigidly adhering to the ache business, 
and my wife protesting; but something had 
to be done, and that something I heroically 
attempted to do. 

Placing the zinc and coin as directed, I let 
them touch below the tooth. Jeminy 
crickets! A thousand toothaches at once! 
It was over in a second, and the tooth no 
longer ached; but the dime--oh, where was 
he? Half way down my tbroat and march- 
ing on. I had promised to return the dime 
in half an hour, but under the circumstances 
it was impossible, and my friend now regards 
me as a fraud. Hang those new-fangled 
remedies, anyhow! 

Se ee 
Base Ball by Electricity. 

Two years ago, nearly, three Yankee-like 
telegraph operators, living in Nashville, 
Tenn., turned their enthusiasm for base ball 
to good account. Their namesare J. U. 
Rust, E. W. Morgan and A. H. Stewart, and 
they conceived the idea of reproducing 
almost instantly a vivid view of the exact 
situations and plays in a game of base ball, 
played in Chat*anooga for instance, before 
an audience seated in a hall in Nashville 
To do this they leased a wire from Nashville 
to Chattanooga, oue end of which was on 
the ball field with an expert operator, who 
was also accurately informed in base ball 
playing, seated watching the game and im. 
mediately telegraphing each play as it pro- 
gressed. At the Nashville end of the wire 
were two other telegraphic and base ball ex- 
perts. As they received the record from 
their partner one man reproduced it verbally 
to the audience while the other man manipu- 
lated cards bearing the names of the players, 
around a painted view of the ball field which 
was placed in full view of the audience. 

During a recent game in Detroit, Morgan 
& Co., the name of the ingenious firm, pre 
sented their unique entertaiment before a 
crowd of 600 persons in the Detroit Opera 
House, who had come to watch the progress 
of the Detroit Chicago game. On the stage 
was a huge landscape—it would have done 
well as a drop-curtain—having a well painted 
perspective view of a base ball diamond and 
outfield At the points on the picture repre- 
senting the positions of batsman, pitcher, 
catcher and basemen, are openings into 


|which may be shoved cards bearing the 


names of players, and into which these 
names are placed as the telegraph operator 
seated at his instrument reads to the audience 
the progress of the game, even to the smallest 
details. 

Next to .an actual view of « game of base 
ball, and indeed very close to such a view, in 
interest, is the witnessing of such a presenta- 
tion of agame. Says the Free Press: The 
audience during the first four or five innings 
of yesterday’s game was wrought up to a 
very high pitch of enthusiasm. For instance 
when the operator read—with Dalrymple’s 
name appearing as batsman—“‘ foul fly to 
left,” the audience fairly held its breath, and 





: | when the next instant the operator called 
a redundant and conspicuous toothache. | out, ‘‘and out to White,” there came a storm 
Having deposited so many incisors, biceps | of applause, just such as is heard on a verit- 
and molars with gentlemen of leisure who|able ball field. And so it was all through 
made a business of collecting such bric-a-| the calling of strikes, balls, long hits and 
brac, I began to fear that I should soon be | SHOFt ones, outs, errors and “‘safes,” the ex- 


. ci ement was intense. 
compelled to live on codfish balls and mush 





* ——~o—_—_—_ 
the remainder of my days. What wonder, 


: — Board of Public Work: f 
then, that the following from the London Pty Bag Rigel bg pss 2 
Electrician attracted my attention: : 


“ a| tbe Home Electric Light Company for 
thin plate of zinc be placed on one side of | three years at $125 a light each year, and the 
the gum and a silver coin on the other side, | extended lamp district will be soon be illumi- 
mith the eubine teeth between. @ q | bated with electricity. The extension re- 
g en them, and) quires the outlay of $20,000 by the company 
then the edges of the metals brought| and work will be begun immediately. 





Arranging for Burying the Wires in 
New York City. 

The Electric Subway Commissioners met 

last week. All three of the commisioners, 


|She made a vigorous protest, but whev @ their counsel, D. L. Gibbons, and Engineer 


Thomson were present. The engineer pre- 


One of | fied with the management of affairs, bis sented a report as to the capacity of the 


conduit required, and also as to the general 
plan of burying the wires. They are to be 


conduit of solid asphaltum, with the draw- 
ing-in-and-out system, for which purpose 
there will be hand-holes every block. There 
will be a solid foundation underneath of 
beton. The details of the plan have not yet 
been fully determined. The Commissioners 
adopted the following resolutions: 


Resolved, That the reports made this day 
by the engineers and counsel of this com- 
mission be laid upon the table for reference 
in providing for the details of the plan of 
the commission, as they are required to be 
provided for. 

Resolved, That all currents of great in- 
tensity should be separated from all other 
currents, and that conductors of power, and 
those used in arc lighting, should be placed, 
wherever practical, in a conduit by them- 
selves, subject to such regulations as may 
from time to time seem advisable to the com- 
missioners. 

Resolved, That currents of light intensity 
should be separated from all other currents, 
and that*the telegraph, telephone, ticker, 
messenger and fire-call wires, and all those of 
that class, may, wherever practical, be 
placed together in the same conduit, subject 
to such regulations as may from time to 
time seem advisable to the commission. 

Resolved, That incandescent lighting wires 
should be provided for separately from all 
other wires, and be placed, wherever prac- 
tical, in a conduit by themselves, subject to 
such regulations as may from time to time 
seem advisable to the commission. 

Resolved, That the commission hereby in- 

vite all companies and persons in the city of 
New York using electrical conductors to 
submit estimates of the number and kind of 
conductors they will respectively require in 
an underground system in the several streets 
and highways of the city, and as to all other 
matters relating to their respective service, 
to submit such practical suggestions as to 
the elaboration of the general plan of the 
commission, not at variance with said gen- 
eral plan, as they may desire to submit, for 
the information and consideration of the 
commission; the same to be submitted 
within ten days from tbe receipt by said 
companies of copies of this resolution, 
which the Secretary is hereby requested and 
directed to communicate to them without 
delay. 
Resolved, That the plan of contract sub- 
mitted to the commission for their approval 
by the counsel of the commission, and 
which their counsel has advised them will be 
approved by the Attorney-General of the 
State, be, and the same is hereby made, sub- 
ject to such approval by the Attorney- 
General, the contract which the commission 
is ready and desirous to make with any 
properly organized corporation which may be 
willing to sign suid agreement to act as 
agent of the commission for the laying, 
maintaining and operatiug of the subway. 

Re-olved, That, whereas, several proposi- 
tions have been made and others will un- 
doubtedly be made, to this commission by 
parties desirous of acting as agents of the 
commission in the performance of this work, 
and whereas it is proper for the commission 
to provide for a consideration of all such 
proposition, to the end that they may be 
informed as to which of the parties making 
such propositions is best able to carry out 
the said work, to furnish sufficient security 
for the carrying out of the proposed con- 
tract, all such propositions, together with all 
such as shall be made to the commission pre- 
vious to their next meeting, shall be re- 
ferred to the council of the commission, who 
shall report at said next meeting as to such 
proposals and which of said proposals is in 
his opinion the best for the commission to 
accept with the reasons therefor. 

Resolved, That the counsel of the commis- 
sion be authorized to obtain the official ap- 
proval of the Attorney-General of the con- 
tracts submitted to the commission in the 
manner in which the Attorney-General has 
signified bis intention to so approve it. 

Resolved, ‘\hat the engineers of the com- 
mission be directed to continue their investi- 
gations of the manner in which the plan of 
the commission should be elaborated for 
each of the separate services and localities of 
the city, and to report such facts and data as 
they may collect from time to time gener- 


~ 

solved, That the engineers of the com- 
mission be directed to submit to the com- 
mission as soon as possible accurate specitica- 
tions proper to be furnished to such con- 
structing company as may become the agent 


of the commission for the carrying out of 
the work of the length, size, capacity, etc. 
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of an asphalt drawing-in-and-out conduit to 
carry all the telephone, telegraph, etc., wires 
required in the localities and districts of the 
city where the commission have decided to 
begin the work of construction of subways, 
viz., from Twenty-third tu Fifty-ninth street, 
river to river, and also on One Hundred and 
Twenty-fifth street from river to river. 


The report which was presented by D. L. 
Gibbons, counsel to the commission, is ac- 
companied by a form of contract to be made 
with the construction company which may 
secure the right to construct the conduit for 
the underground wires. In his report Mr. 
Gibbons claimed that the commission is 
authorized by law to make a contract for 
burying the wires with an independent cor- 
poration organized for that purpose, and 
quoted numerous authorities to sustain his 
position. By the law under which the com- 
mission was formed, the board, he said, was 
given full authority to compel all companies 
operating electric wires to use the subway 
prepared in accordance with the provisions 
of the act. The construction company 
would have power, under the laws of the 
State, to build and maintain a subway, and 
to lease space in it to the different companies, 
and would also have power to borrow money 
and issue bonds under the restriction of the 
act of 1875, which provides that the amount 
of bonds outstanding at any single time 
shall not exceed one-half of the corporate 
property of the corporation. 

The torm of contract prepared by Mr. 
Gibbons, to be signed by the commission and 
the officers of the construction company 
provides that the company shall build and 
maintain the subways in accordance with the 
plans of the board, and shall have the man- 
agement and rental of the spaces therein 
subject at all times to revision, alteration, 
imendment, and reversal by the commission 
ind its successors, Regular books shall be 
kept by the company, giving account of the 
imount of space rented in the subway, with 
he names of the persons renting it, the gross 
ind net amount of rental paid for the space, 
and all expendi'ures and outlay of every 
kind, which books shall be at all times open 
o the inspection of the board and its succes- 
sors. The subways are to be constructed in 
iccordance with plans and _ specifications 
urnished by the commission, and space 
nust be leased to any authorized electrical 
‘company operating wires in tbis city which 
nay apply for it, but no space not actually 
ieeded for its business shall be rented to any 
company to the exclusion or detriment of 
iny other company needing space; and all 
space needed for the electrical conductors of 
he city and its departments shall be fur- 
ished free of charge 

The rent for the use of the subway to be 
ollected from any company shall not exceed 
he present cost to the company of main- 
iining its conductors overhead, and rentals 
shall be at the same rate to all occupants. 
\Vhenever the net rentals, after paying all 
harges and expenses, shall exceed 10 per 
ent. of the value of the capital invested, the 
xcess shall be paid one-third to the city, 
ne third to the companies occupying the 
subways, and one-third to the construction 
ompapy. The companies are to own and 
manage their conductors, and in case of any 
dispute between them and the subway com- 
pany, the commission is to be the final 
irbitrator. A bond of $500,000 is to be 
‘iven by the construction company to secure 
the performance of the contract and to 
secure the commission and its successors 
against any patent or other suits arising from 
the building and maintaining of the sub- 
way. The bond is also to be a guarantee to 
the city for all damage by reason of the 
building of the subways and against any in- 
jury to pavements or other property. If at 
any time the subway company fails in the 
performance of its duty under the contract 
the commission reserves the right to take 
possession of the work and make such dis- 
position of it as may be lawful. 

At the second meeting of the Commis- 
sion last week, the commissioners first list- 
ened to the report of their counsel, Daniel 
L. Gibbons, on the standing and responsibil- 
ity of five construction companies that had 
offered to agree to the commissioners’ specifi- 


cations, whatever they may be, when pub- | 
lished. Mr. Gibbons said, in substance, that | 
all the organizations submitted to him seemed | 
to possess the necessary qualifications as to 
financial responsibility. The five companies 
considered were the Consolidated Telegraph | 
and Electric Subway Co., Averill Electrical | 
Co., D. Hf. Dorsett Patent Subway Co., North 
American Telegraph and Electric Co., and 
the York Electric Lines Co. The reading of | 
the counsel's report was followed by a gen- 
eral discussion, ending in its acceptance. * 

The following resolution was then adopted 
unanimously: 


Resolved, That the Commission hereby ac- 
cept the proposal of the Consolidated Tele- 
graph and Electrical Subway Company, pro- 
vided that the said company present to the 
Commission an indemnity of $500,000, with 
sureties to the satisfaction of the Commis- 
sion ; that said company present to the Com- 
mission such papers as they have covering 
the patents under which they claim they can 
do business, and they are satisfactory; that 
said company furnish accurste and satisfac. 
tory information as to the time at which they 
will be ready to begin work, and the rapidity 
with which they can carry it on, and that said 
company express specifically to the Commis- 
sion its willingness to accept the contract 
adopted by the Commission and approved by 
the Attorney-General. 


A telegram from Attorney-General O’Brien, 
announcing his ¢ pproval of the form of con- 
tract to be entered into by the Construction 
Company, and the commission, was received 
and read at the meeting. The list of cor- 
porators of the newly-accepted company in- 
cludes several well-known New Yorkers. 
Henry Fitzhugh, the president, is also presi- 
dent of the Equitable Gas Light Company, 
of Chicago, and a member of the Union 
Club of this city; Henry J. Davison, the 


Circular Relating to Mutual Insurance of 
Electric Lighting Stations. 

The following is a copy of the circular 
sent out to every electric lighting station in 
New England, New York, New Jersey, 
Pennsylvania, Delaware and Maryland, and 
the nature of the replies will determine the 
course to be taken : 


BowpDo1n BUILDING, 
Boston, Mass., July 15, 1886. 
GENTLEMEN—At the meeting of the Na- 
tional Electric Light Association in Balti- 
more, last February, the question of the or- 


| ganization of an Electric Mutual Insurance 
| Company for the insurance of electric light- 


ing stations, and, perhaps, kindred indus- 
tries, received a full discussion, and the fol- 
lowing resolution was adopted: 


R s-ived, That the Association endorses the 
plap of an organization of a Mutual ‘ Elec- 


| tric Light Insurance Company.” 


At the convention of the Edison Illuminat- 


| ing Companies, held at Atlantic City, N. J., 
i J une 9, this matter was considered, and re- 


ceived general approval from the various 
local companies represented at the Conven- 
tion. 

The proposition involves the formation of 
a mutual insurance company, managed by a 
board of directors, elected by the representa- 


| tives of the properties insured ; that is, the 


electric interests form and control the com- 
pany carrying their insurance, on the same 
basis as that followed by the Factory Mutual 
Insurance Companies of New England, with 
great success, for the past fifty years. These 
companies now insure over $400,000,000 
upon industrial property in the New England 
States, New York, New Jersey, Pennsylva 
nia, Delaware and Maryland. 





Motor TELEGRAPH INSTRUMENT AND 


vice-president, is a practical engineer of long | 
standing in this city. His office, No. 30 
Broad street, is also the office of the Cunsoli- 
dated Subway Company; Ewald Balthazar | 
is a member of the banking firm of Hall-| 
garten & Co., of this city; James B. Hous- 
ton, another corporator, is president of the 
Pacific Mail Steamship Company, and Frank 
L. Freeman is a practising attorney in Wash- 


ngton. Edward Lauterbach is the counsel. 
> 


Memlirs of the local gas company 
and several of the mauufacturers at East- | 
hampton, Mass., are considering the advisa- | 
bility of putting in an electric light plant for 
the mills. It will take 1300 lights for the 
field under consideration. 

—— A very interesting application of the 
electric incandescent light to mining opera 
tions recently took place at Lord Vernon’s 
Poynton and Worth C lliery, near Stockport. 
It appears that the lower pump-rod of the 
main pumping shaft of the Lady Pit, by 
which the pits are drained, broke, leaving 
the bucket in the bottom, some 600 feet be- | 
low, and submerged in water. To remedy 
the rupture, divers were employed from the 
firm of Siebe, Gorman & Co., the well-known 
submarine engineers of Westminister, and 
their operations were carried on by the light 
of a Siebe diver’s electric lantern worked by 
Thame's primary battery. The barrel of the 
shaft was disjointed and pulled up, and the 
pump-rod was repaired by this means. The | 
Siebe lantern is a strong appliance, and 
weighs some 83 pounds out of water. It con- 
sists of an iron cover, permi'ting the con- | 
ductors to pass inside to a cluster of four 
incandescent lamps, the light of which is 
reflected downward by a white reflector in | 
the roof. A stout glass globe encircles these, | 
and is protected from injury by iron prongs 
around it. Fifteen cells of Thame’s primary | 
battery were employed, and the total light | 
obtained was about 80 candles, a luminous 
sphere of some six feet in radius being | 











obtained und: r water. 


|be undertaken, 


INCANDESCENT LAMP oF A. G. Nye. 


Their policy has been conservative, always 
contining their insurance to first-class works, 
of good construction, and equipped with 
careful precautions against fire, both in re- 


| gard to apparatus and care of the buildings. 
The result of this, as shown by the average 


of the annual reports of these companies for 
the year 1885, has been that « class of manu- 
facturing property ordinarily classed as haz- 
ardous, is insured at a cost of 15 cents on the 


| $100, or a little over one-seventh of one per 


cent per annum. 

Since the meeting of the National Electric 
Light Association this matter has received 
constant atiention. Surveys have been made 
of a nuinber of electric illuminating stations; 
by conference and correspondence it has been 
brought to the consideration of the | ading 
parent companies, and by them heartily en- 
dorsed, as any reduction of the cost of in- 
surance will conduce to the prosperity of the 
illuminating companies, by diminishing what 
is now a fixed charge in the production of 
light. 

The organization of such company cunnot 
except on a sound and 
broadly conservative basis, such as can only 
be furnished by an amount of insurance 
ample enough to reduce the percentage of ex- 
pense of administration to a small ratio of 
the premiums, and so widely distributed that 
it could not be disturbed by any unusual 
concentration of losses. 

The cost of insurance in the proposed 
compary will be the fire losses and the ex. 
pense of conducting the company, without 
any expense for commissions, advertising, or 
any of those items which are such a burden 
on the stock insurance business, as carried 
on at the present day; and it is safe to as- 
sume that losses in a company controlled by 
the electric interests themselves, would be 
adjusted in the most fair and equitable 
manner possible. 

As it has not been feasible to visit all of 
the electric lighting stations in the district 


companies which huve been selected for a be- 
ginning, will you, at your earliest conveni- 
ence, please fill out the enclosed blank, in 
order that a summary can be made and sub- 
mitted, with a plan of operations, if advis- 
able, at the next mecting of the National 
Electric Light Association. 

Please direct correspondence on the sub- 
ject to C. J. H. Woodvury, P. O. Box 2020, 
Boston, Mass. 


Very respectfully, 
F, A. GILBert, 


Vice-President Merchants Electric Light 
and Power Co., of Boston. 


Hue O'BRIEN, 
Treasurer Brush ElectricLighting Co., of 
Boston. 
ANDREW ROBESON, 
Treasurer Weston Illuminating Co., of 
Boston. 
Frank RIDLON, 
New England Agent Brush-SwanElec- 
tric Light Co. 
J. ENGLI=H, 
Treasurer New Haven Electrci Co., 
Bridgeport Electire Co., Newport 
Illuminating Co. 
W. L. Garrison, 


Treasurer Edison Electric Illuminating 
Co., of Brockton. 


[The blank contains a set of queries upon 
the property, requesting information upon 
the extent of the plant, description of sta- 
tion and surroundings, fire appliances, and 
value of property, and amount of insurance. 
—-Ep. ELEectricat REvIEw ] 


Notes from the “First Inventor” of the 
Morse Instrument. 
Editors Electrical Review : 

I notice in your edition of April 10th an 
article on my electric machine, constructed 
and used before Morse had made his system 
known, and before I had heard of the idea 
of transmitting news by electricity; and 
when the announcement was made that 
a telegram had been sent from Washington 
to Baltimore, I showed my insirumen!, and 
sta‘ed the alphabet must be made from these 
which I produced with the instrument, a 
photograph of which I send you, marked 
No. 2. No. 1is taken from something, the 
likeness of which [ constructed when « boy. 
Some folks callit a motor. No. 2 is an elec- 
tric lamp, with ground glass stopper, and if 
the carbon fails it can be removed and an- 
other substituted. No. 4 (not shown) is a 
house on wheels I drove off a few miles a 
short time since, intending to get a photo- 
graph of the thing as it was originally, but 
learned that the wheels had become weak 
and the owner had substituted terra firma. 
That was constructed, and run by steam; it 
was built in 18:8, and moved by horse- 
power or oxen, when I was fortunate enough 
to find any one willing to take the job. But 
as [had so much trouble in finding motive 
power when I wished to start, I conceived 
the idea of putting in steam, and consulted 
an engineer, who said he would do it. I 
employed him, and one day, after I had ad- 
vanced $400, I asked him to explain his 
mo lus operandi. He did. I told him I could 
not furnish any more to work on that prin- 
ciple, and as he was a clever engineer he said: 
‘‘Very well; you say how I shall proceed, 
and I will work accordingly.” I thought of 
it one night, and then had him proceed un- 
der my dictation; and when it was com- 
pleed, it would rise any hill or over sandy 
roads, only put on the steam. And that en- 
gineer was convinced that his theory would 
have been a failure, and that it would not work 
unless on a level, hard surface. But I also 
found trouble, and if waterhad been taken 
into account, it would not have been begun 
(and that engineer should have thought of 
that). I got tired of getting water, and went 
back to the natural motor. This house was 
constructed for the Daguerreotype business, 
to move from place to place, and I was one 
of the pioneers of that business. 

A. G. Nye. 
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An Exhibition of motors, tools, and ma- 
chine tools for small industries, and for the 
production and application of electricity, will 
be held at Stockholm from July 12 to Sep- 
tember 12. 








According to Herr Japing, the hourly 
weight of water falling in the Niagara is one 
hundred million horse-power, and the total 
production of coal in the world would just 
about suffice to pump the water back again. 





Near Bienne, in Switzerland, there is a 
water fall representing an energy of several 
thousand horse-power. A small portion of 
this power is utilized by a turbine, which 
works a generating dynamo (Thury system). 
The current is conveyed by an overhead line, 
consisting of a pair of copper wires (270 milli- 
meters diameter) to Bienne, a distance of 
about a mile, where it works two electro- 
motors. The installation has been at work 
with perfect success for over two years. 





All the electric wire companies report an 
excess of orders. 





Anti-induction, non-combustible, double- 
back-action cables are now at a discount. 





Those that gathered the Moss also took in 
the Flowers, and—we Hes-itate here! 





The Mather Electric Company, of Hart- 
ford, are making rapid strides into the pub- 
lic favor. 





One hundred and forty-nine plans for 
transmitting electric currents underground 
can now be bought cheap. 





Now is an excellent time for you to make 
up your mind to go to the Detroit and St. 
Louis conventions, and plan accordingly. 





The Bell Telephone Company have brought 
suit against the Wallace Telephone Company. 
The alleged infringement occurred in the 
Western district of Indiana. 








The Julien storage battery, recently pat- 
ented in Belgium, has the positive electrode 
made of a composition of lead, 95 per cent. ; 
antimony, 3 percent. ; mercury, 2 per cent. 

<a 

Mr. Leroy B. Firman, of Chicago, the inven- 
tur of numerous valuable electrical devices, 
and a widely known practical telephone and 
telegraph man, is spending a few days with 
New York friends. 





We do not particularly object to contem- 
poraries copying from our columns—it is an 
of rare good judgment—but we 
think an occasional credit would be the 
proper thing. We drav the line at the 
filching of two columns, and this has been 
overstepped recently. 


evidence 





The digests of storage battery patents 
published from weck to week in the REview 
are attracting much favorable comment from 
our readers. They are carefully prepared, 
comprise a valuable history, and we are 
pleased to know that the Review’s enter- 
prise in this direction is appreciated. 





awarded 
eleciric 


has 
the 


Electrical Commission 
putting 


The 
the contract of 


wires of this city underground, as stated 
at length in our news (columns. The 
contracting company, we are informed, is 


composed of responsible men who will 
faithfully carry out the provisions of this 
important work. The attorney of the com- 
pany, Mr. Lauterbach, announces that his 
company has entered into an agreement with 
the Dorsett Company by which the latter 
will supply the requisite material and con- 
duits as called for by the specifications, 
This is a wise move as this system has suc- 
cessfully stood the test of time in Chicago 
and Detroit, where it is in use by all the 
electric companies. 





The Cincinnati Telephone Exchange is to 
be further improved by the addition of ten 
Western Electric multiple switchboards, 
which gives a total capacity of 5,000 lines. 
Capt. Stone, general manager of the Cincin- 
nati Company, has built up one of the most 
popular telephone exchanges in the country. 
He has recently added the Oram telephone 


time repeater to the plant, and now, with the | 


multiple system, will have a perfect exchange, 
as far as present improvements extend. 





NCIENT HISTORY. 
The Scientific June 5th, 
contained the following note : 
‘* 4 FEAT IN TELEGRAPHING. 
“The Pittsburg Gazette gives a statement 


1847, 


American, 


AN ELECTRIC LIGHTING MUTUAL 
INSURANCE COMPANY. 


The circular letter, which was sent on the 
15th instant to the central stations of electric 
illuminating companies in the Northeastern 
States, is signed by the financial representa- 
tives of the leading electric lighting interests 
at Boston, and we venture to state that, had 
there been any reason for so doing, scores of 
other vames elsewhere could have been pro- 
cured for the purpose; but any one of these 
némes is a guarantee of strength and con- 
servatism. 

This subject of an electric mutual insurance 
company was first broached about six months 
ago by Mr. F. A. Gilbert, one of the signers 
of the present proposition, and considerable 
statistical information op the subject was 
collected by him. 

After a careful examination of the facts, 
we indorsed the matter as presented by Mr. 
Gilbert at the Baltimore Convention of the 
National Electric Light Association. 

But the formation of such a company on a 
successful basis is not a matter of corporate 
organization and the issuance of policies. 
The name of mutual insurance is not a phrase 
to conjure by and scare away fires with, but 
the success of the Factory Mutuals has been 
due to the fact that by reason of good build- 
ings, good care and good protection the fires 
were few in number, and losses small in 
amount in the aggregate. 

This circular plainly states that it will be 
useless to attempt to form the company un- 
less there is a sufficient volume of business 
to reduce the ratio of expenses to asmall pro- 
portion of the premiums. In the Factory 
Mutuals, we believe, about six per cent. of 
the premiums are required for expenses, and 
this is nearly paid by the interest on the 
premiums, but a new company could not 
hope for any such economy at first. Secondly, 
the insurance of such a company must be 
spread out over a great number of risks, and 
the policies written on property where there 
is not a great peril from other tenants or sur- 
rounding buildings of a hazardous nature. 

Only a careful survey of the whole field 
will determine the circumstances and the 
exact conditions of supply of property suited 
to the conditions of good underwriting. 

We do not wish to be understood as ques- 
tioning the advisability of the proposed com- 
pany; on the contvary, it is the best form of 
insurance. The replies to the circular, which 
we trust will be full, favorable and prompt, 
will fix upon the best course to be taken. 
We merely enforced the wise conservatism 
of the propositions contained in the circular, 
and commend them as a precursor of safe 
management. 

The rubber manufacturers formed their 





Mutual Insurance Company about eighteen 
months ago, and have met with a phenomenal 
success, for since their organization the com- 
pany has not lost a single dollar. 





UTI IZATION OF WIND-PO WER IN 
ELECTRIC LIGHTING. 

Now that the storage battery bids fair to 
become commercially practicable, the present 
time presents a fitting opportunity for some 
of our readers to exercise their ingenuity, 
and devise means for utilizing the power of 
the winds to drive dynamos from which to 
charge storage batteries. 

A fair-sized modern type of wind-mill, or 
engine, as they are now called, will, with the 
prevailing summer breezes, render available 





| 
| 


anywhere from 1} to 3 horse-power. Now, 


|given a dynamo, say, of 50 volts E.M.F., 


and capable of yielding a current of 20 am- 
peres, with an armature speed of not over 
240 revolutions a minute, we have ail the 
requirements necessary to charge a plant of 
20 storage batteries, (160 ampere hours, ca- 





pacity .5 ohm internal resistance), in eight 
| hours’ time. That is to say, store sufficient 


of an exceedingly delicate operation per- | | current to operate ten 16 candle-power in- 
formed by M. Brooks, the telegraph operator | candescent lamps (40 volts 1.5 amperes) for 


in,that city. 
*« This consisted in writing out a long mes- 
sage from the sound alone. 


something over a ten hours’ continuous run 


The writing | —all, and more than all, the amount of light 


style being out of order, it was necessary to required in any ordinary country dwelling. 


remove and repair it, but by the slight tick | 
of the magnet every letter was distinguished | 
and every word correctly reported during the 


| whele day.” 


We say a slow-speed dynamo, for the 
reason that mechanically they are preferable 
to high-speed machines, easier to keep in 
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order, and better adapted for the varying 
power of wind-miils. 

Modern wind-engines are regulated to very 
near a constant speed rotation; and, when 
there is any wind to actuate them, there is no 
fear of their ‘‘running away” and destroy- 
ing the dynamo. Means, however, should be 
provided to break the circuit between dynamo 
and batteries, when the speed of the machine, 
and hence the E.M.F. generated drops below 
a predetermined amount, otherwise the cur- 
rent from the batteries would make a motor 
out of the dynamo. It is one great feature 
of the storage battery that its rate of delivery 
bears no relation to the rate of charge. Thus 
the wind-engine might vary the speed of the 
dynamo to such an extent that the charging 
current would range between wide limits (2 
o 20 amperes), and yet the battery be 
capable (provided the required current had 
been charged into it) of delivering its usual 
working quantity. In short, a storage bat- 
tery has its analogue in the gasometer, with 
the exception that in the case of the gasome- 
ter you can put the gas in as fast as you like, 
whereas in the storage battery you must not 
charge at a greater rate than that specified by 
the makers. Anything less than the maxi- 
mum current can do no harm. 

It would likewise be possible to so arrange 
the plant as to charge and discharge at the 
same time, as a charge of a given intensity 
can be continued long after the cells are full 
without injury. Various devices, however, 
have been suggested which act to break the 
circuit when the batteries are fully charged. 
On general principles, however, they should 
be avoided. Fancy devices, which require 
at least two copper-fastened, four-diploma, 
electrical engineers to be sent with each in- 
strument to keep them in order, will hardly 
commend themselves to the prospective users 
of sucha plant A simple cut-out between 
battery and dynamo is all that is actually 
required. We have no doubt that some one 
will devise a good and cheap plant, such as 
we have indicated, and which will be largely 
introduced. 

We commend the subject to our electrical 
friends. 





CHICAGO ELECTRICAL NEWS. 

The Cyclone, with his sisters and his 
cousins and his aunts, is on his summer vaca- 
tion, and having lots of fun with the boys 
just now. In fact electrical storms of 
several varieties seem to be posted for July 
quite generally. From Kankakee, IIL, 
comes an account of a severe storm in which 
hail stones cut down corn that was standing 
six feet high, and mowed clean swatlis 
through timothy and oats. The glass was 
broken out of all the oorth exposures of 
buildings, while houses and barns were un- 
roofed, and some stock killed. One resi- 
dence in Pilot township was three times 
struck by lightning within an hour, the last 
stroke setting fire to and destroying the 
structure. 


Dixon, Ill, reports a severe storm of a 
similar nature on the 11th. Various build- 
ings were prostrated, fruit was stripped from 
the trees, while telegraph and telephone 
lines were extensive sufferers. Plenty 
lightning illuminated the show, and several 
houses were struck by it, in one or two in- 
stances resulting in conflagrations. 


At Bridgeport, Ill., on the 10th, lightning 
struck in several places. The O. & M. depot 
was fired at the switchboard and burned to 
the ground. The town was saved by 
deluge of rain. Lightning ran both east and 
west on the wires, firing and partially de- 
stroying the depot at Sumner, and doing con- 
siderable damage to the depot at Lawrence- 
ville. The Presbyterian church at Sumner 
was struck and badly damaged. The B. & 
O. and the W. U. Telegraph Co.’s are heavy 
losers. The former lost five wires including 
two quadruplex lines. 





Champaign, Ill., reports heavy losses in 
grain, and considerable damage by fire and 
wind burning and overturning buildings. 








rT 











meee: 4) 


July 24, 1886] 


HLECTRICAL REVIEW. 


5 





Bloomington says the cyclone devastated 
he cornfields of Woodford, Southern, Liv 
ngston, McLean, and parts of Dewitt, Ford, 
Macon and Champaigne Counties. Trees 
ind growing corn were pulled up by the 
roots and blown away. Fowls were killed, 
ind exposed windows were broken. No 
lives were lost. 





At Atlanta, Ill., one farmer lost seventy 
acres of corn and fifty-two acres of oats. 





At Clinton, Ill, trees, telegraph and tele- 
phone lines, and standing grain suffered 
severely, and cattle were killed by lightning 
near Kankakee. ‘Two persons were killed 
near Olney in a residence which was struck, 
while four others who were in the building 
vere unharmed. 


On the 13th we had an electrical exhibit 
here, the like of which the city has not 
snown in a long series of years. The day 
iad been oppressively warm, when, to the 
rreat relief of all, a rain storm became im- 
ninent, about the middle of the afternoon 
sreat quantities of water fell, and mingled 
vith this was a considerable quantity of hail. 
[he stones which fell were quite heavy, 
pecimens as large as black walnuts being no 
tity. The peculiar formation of these is 
vorthy of notice. The center or nucleus in 
ill cases was made up of white, opaque ice, 
vhile the outer layers were of transparent 
ce. When one of these was cut in halves it 
ad much the appearance of a milk white 
earl set in crystal. 

The wind had increased during the pro- 
ress of the storm, and the air partook of the 
ickly hue which betokens the advent of a 
yclone or a tornado. 

Immediately succeeding the hail storm a 


tornado came inland from the lake, making 


he shore between Thirty-fifth and Twenty- 
econd streets, but extending inland but 
ittle west of Cottage Grove avenue—less 


than half a mile at the widest point. 


At the foot of Twenty-fifth street was 
cated the Lakeside Sanitarium. Here dur- 
ng the severe days of summer were congre 
ated conventions of babies in charge of 
rained nurses, while the mothers were play- 
ig the role of breadwinners elsewhere. 

The Sanitarium was a simple, unpreten- 
tious affair, consisting of a platform 150 feet 
n length, over which was a roof supported 
1y posts fixed in the ground. Awnings pro- 


tected the inmates from the fierce rays of the 


un, and within were hammocks, and swings 
nd rocking chairs. At either end of the shed 
vere rooms for cooking and for stowing the 
irniture at night, and when necessary 
heltering the nurses and little people in case 
f sudden storms. 

One and one-third dozens of these little 
1umanities were on the premises when the 
hail storm came up. With a scamper all 

inds hurried into the frame bvilding at the 
orth end of the sanitarium, when almost 
inmediately a terrible wind from the north- 
ist seemed to meet an equally strong one 
from the opposite direction, resulting in a 
trong rotary motion; the building was 
twisted, caught up; the posts were pulled 
out of the earth, the frame carried three or 
four feet west and set down, the roof mean- 
time blowing to pieces, and scattering in 
every direction. 

Part of the falling roof blocked the door 
of the building, making prisoners of the 
nurses and their charges. Fortunately the 
building, while considerably racked and 
twisted, was neither blown over nor un- 
roofed, so that no one was injured. 

Of course, there was considerable of the 
Little Buttercup style of mixing up, when 
the little people were distributed around the 
neighborhood, to be dried and coddled and 
bottled, awaiting the return of their mater- 
nal ancestors, which was not long, for ru- 
mor carried the news of the disaster, with 
all sorts of rheumatic distortions, far and 
wide. The orderly’s report, ‘‘ All present or 


accounted for,” brought peace and thankful- 
ness to all before sunset. 

All along Cottage Grove avenue, fora mile 
and a half south of Twenty-second street, 


a 








the storm left the impress of its trade mark. | 
Trees, twenty-five years old, were pulled up| 
by the roots or broken off. | 

A green-house and flower garden at 2910 
Cottage Grove avenue, was damaged about | 
$1,000. The proprietor says he picked up | 
hail-stones one and three-quarters of an inch 
in diameter, 

Windows without number were either 
blown in or the glass pelted to pieces by the | 
hail, all along the route of the storm, and) 
many a chimney or loose board structure was 
felled to the ground. It was not a cyclone, 
however, but a tornado. 





A final decree was entered on the 10th, by 
Judge Tuly, in the case of Jeremiah Ter- 
williger against the Great Western Telegraph 
Company and its stockholders, finding that 
its outstanding indebtedness is $375,000, and 
its assets have all been exhausted, except the 
liability of its stockholders. That there are 
about 2,000 stockholders, residing in twelve 
States, some of whom have paid but 40 per 
cent. of the par value of shares, and that an 
assessment of 35 per cent. is necessary to 
meet the indebtedne-s. The receiver, E. R. 
Bowen, is authorized to collect this anount— 
peaceably if possible, forcibly if necessary. 





Prof. H. §. Carhart, of the Northwest- 
ern University at Evanston, Ill., whose ex- 
perimental investigations in the physics are 
world-renowned, has accepted a call to the 
chair ot physics in the Michigan State Uni- 
versity at Ann Arbor, a position to which he 
was elected by an unanimous vote. 

The institution is to be congratulated on 
the selection; for however well-known the 
Professor may be to them through his repu- 
tation, the faculty and the students will 
soon learn by social contact with the gentle- 
man that in calling Prof. Carhart they have 
builded wiser than they knew. 





Under date of July 12, an Omaha dispatch 
stated that Superintendent Dickey, of the 
Western Union, had been presented by a 
committee of four with the following: 

‘“We, the undersigned, representing the 
operators employed by the W. U. Telegraph 
Co. in Omaha, respectfully mform you that 
said operators hereby demand that they be 
paid full extra wages for all overtime, and 
that unless said demand is complied with at 
or before noon, July 13, said operators will 
refuse longer to continue in the employ of 
said company.” 

This action is taken with the sanction of 
and in concert with the operators employed 
by the W. U. T. Co, at Ogden and San 
Francisco. At hulf-past five the chief opera- 
tor discharged one of the committeemen, 
whereupon six other operators walked out ; 
later others quit, making a total of fifteen out 
of the night force. About twenty of the 
day force will quit at noon to-morrow, if 
their extra time is not restored. The entire 
force is about fifty. Telegrams bave been 
received from Ogden saying, ‘‘ We are with 
you, and will strike to-morrow.” Telegrams 
of sympathy and support have been received 
from San Francisco, Kansas City, and points 
in Texas. The men are determined, and 
say they will stand together. They feel sure 
of winning by the aid of Ogden. 

Col. Clowrey, the next day, in an inter- 
view, is reported as saying that there is no 
truth in the dispatch above about an intended 
strike by the employes of the W. U. Co 
That only about five per cent. of their op- 
erators are dissatisfied, and those would be 
always, under any circumstances. 





As nothing more was heard of the proposed 
quitting after the dispatch referred to, why, 
it is fair to presume that something has been 
done which rendered the strike unnecessary. 





Col. S. G. Lynch, broker, at No. 146 La 
Salle street, gives the following as telephone 
stock values: 





Chicago. ..... Si Ses eetea ak ati 9 p . $365 @ $375 
oe ee 455@ 47 
SIE ibn xecceus arene e-es 63@ 65 
a ctans 502600005 15@ 18 
Great Southern ..,,......+- 30@ 382 


Great Southern, Script, 90 
cents on the dollar. 


CO ee ree -- BIS@ 20 
Rocky Mountain Bell......... 400@ 45 
Missouri and Kansas.......... 55@ 57 
Missouri and Kansas, Script, 55 
cents on the dollar. 

PINS -ahaewsenvesesenes : 5@ 17 
EEE + 5osnseeenecs was 6@ 70 
rr ‘ 103 @ 105 
Beli of Missouri. .....s.cccsecs 147@ 150 
eee 175 @ 180 


CuicaGo, July 19, 1886. 








Lancelot Hope Everett’s Invention, 

tditors Electrical Review : 

In your issue of June 26th I find the 
following : 

Some one writes the Review over the 
signature of ‘‘ Station F,” New York, to the 
effect that he had ‘‘received money, letters, 
drawings, etc., from L. H. Everett, the 
‘latest inventor’ of the telephone, long after 
bis attorneys claim that he disappeared.” If 
‘Station F” knows where Lancelot Hope 
Everett is at the present time, now is an 
excellent time to let his information be 
known. 

Does L. H. Everett stand any place in the 
Patent Office with reference to the telephone? 
I met him in 1874 in Jacksonville, Fla He 
then talked telephone, and claimed to have 
patents and apparatus, but being looked upon 
as a crank little attention was paid to him. I 
afterwards met him in New Orleans in 1878, 
after Bel] had brought his telephone out, and 
Everett still claimed to be the original. From 
the fact that I was with him a great deal in 
1874, living in the same house with him, I 
bave a little curiosity to know what signifi- 
cance there is to the notice enclosed. 


W. B. 


Lawrence, Kansas, July 15. 

[Mr. Everett’s so-called telephonic inven_ 
tion was described in the ELectrricaL Review 
June 5, 1886.—Ep. ] 





The Deaf Telephone Ear, 
Editors Electrical Review : 

I notice the Troy papers are claiming as a 
fact that the use of the telephone has caused 
deafness in the left ear of a number of their 
citizens. Iam unaware how much the Troy 
subscriber is accustomed to use the phone 
for dunning customers, but my five years’ 
experience at the business goes to show that 
that manner of use is the only one in which 
deafness is caused. In placing instruments 
for new subscribers I have, in several in- 
stances, found them afflicted with impaired 
hearing in one ear, and unaware of such fact 
until so discovered. My own hearing in the 
left ear has become more acute since using 
the telephone, and several of my operators, 
whom I have consulted, have had the same 
experience. I advise new hands, when off 
duty, to protect their phone ear, as I think 
the constant use makes it more sensitive. 

Gero. B. SHEPARD, 
Manager for St. Lawrence Telephone Co. 


Ogdensburg, N. Y., July 20. 





Copper may be slightly hardened by clos- 
ing the grain. This can be done by lightly 
hammering its surface with a round pene- 
hammer. 


An insured message once reached a 
New York firm containing the single word 
“Yes.” Notwithstanding the extra precau- 
tion of insuring the telegram, it should have 
read ‘‘ No,” and to this day the errer has 
never been satisfactorily explained. 


Sugar can be made from any descrip- 
tion of vegetable fiber, such as sawdust, 
rags or tow. The process is to digest for 
several hours in sulphuric acid; then to dilute 
the mixture with water and to boil for some 
time, when the rags or what not will be 
found to have undergone a magical change, 
and to have been converted into sugar. A 
curious fact is that 100 parts of rags will 
yield 115 parts of sugar, the increase in 
weight being due to the elements of water 
absorbed during the change 





Wrinkles — Electrical and Otherwise — 
Practical and Otherwise. 

To soften ‘bright work without damaging 
the finish, place the pieces in an iron box 
and fill in the interstices with iron turnings; 
close the box, lute the cracks with fire-clay, 
and heat toa red, allowing the box to cool 
as slowly as possible. It is a good plan to 
let the furnace fires go out, and leave the 
box in the furnace to cool. 





Ordinary solder, 2 parts tin and 1 part 
lead, will flow smoothly on tin when dipped 
by previously putting salammoniac on the 
surface to be tinned. 





To demagnetize steel: 1. Heat it to a red 
heat, and allow it to cool slowly. 2. Place 
the steel on a magnet, with the same poles 
touching the same poles of the magnet, and 
repeat the operation till total demagnetiza- 
tion has taken place. 





1. Use 


2. 


To remove blue color from steel: 
1 part oil of vitriol to 10 parts water. 
Dip the articles in a strong solution of 
cyanide of potassium nearly boiling. 3. 
Dip the article in hydrochloric acid, and 
quickly rinse in clean water. 





To clean greasy cotton waste boil it ina 
strong solution of common soda in water, 
and save the resultant soapy liquid to keep 
your drills and reamers wet when boring 
fron. 





To harden cast iron mix $ pint oil of 
vitriol and 2 oz. saltpeter in 3 gallons of 
clean water. Heat the iron to a cherry red, 
and dip as usual. 





To ease a nut, that is a little too tight upon 
a bolt, place it upon the bolt, and, resting it 
upon an iron anvil or block, strike the upper 
side with a hammer, turning the nut so that 
not more than two blows will fall upon the 
same face. The smaller the nut the lighter 
the blows should be, and vice versa. 





The reason that a screw is driven more 
easily into wood by a long than by a short 
screwdriver, is that the tool is held at an 
angle, and consequently the Jong screw- 
driver affords a greater leverage than a short 
one. If both were secured so as to be at right 
angles to the face of the screw, there would 
be no difference in their action. 





The best material ‘to grind plugs in cocks 
is the red, well-burnt sand from from the 
core of a brass casting, the sand being sifted, 
before using, through fine wire gauze. It 
will cut more truly and smoothly than any 
other material, and should be used with 
water, and not oil. After the cock is suffi- 
ciently ground wash it and the barrel with 
clean water; and after wiping them com- 
paratively, but not quite dry, revolve the 
plug backward and forward in its place 
under a slight pressure, and the surface will 
assume a rich brown color, showing very 
distinctly the precise nature of the fit, and 
leaving a smooth surface free from grit and 
not liable to either jam or abrade. Valves 
may be ground to their seats in a similar 
manner. 





To soften copper or brass heat to a low 
red heat and plunge in salt water. 





The American Bell Telephone Company 
obtained an injunction on Monday of this 
week, against the Washington Telephone 
Company,and the Washington Telephone Co. 
of Baltimore, both licensees of the Pan- 
Electric Telephone Company. The hearing 
was before Judges Bond and Morris. The 
chief point relied upon by the defendants 
was the Government suit, and the court said 
with reference to that point, that the near 
pendency of that suit would have no bearing 
upon the suit before it—that it would be 
time enough to give weight to the Govern- 
ment suit when a decision had been reached 
by the court having jurisdiction over it. 
This decision adds materially to the dejec- 





tion of the Pan-Electric people. 





[July 24, 1886 





HLECTRICAT REVIEW. 











«*, Bell telephone has gone to 293. An 
extra ‘‘of 4 per cent. is talked of, and the 
street” has it that it will be declared about 
Aug. 1. 

«*, The Elmira, N. Y., press is calling on 
the council to revenge the fact that the tele- 
phone company refuses to permit the city 
free telephones. 

»*» A telephone company has been or- 
ganized in Greensburg, lenn., with a capi. 
tal stock of $10,000. The name of the 
company is the Westmorelund. 


»*, Experiments were made recently with 
a telephone between Vienna and Brunn—a 
distance of 150 kilometers. Although the 
weather was very bad, the results were suc- 
cessful. 

»* Articles of incorporation of the North 
American Underground and Electric Com- 
pany have been filed in the Secretary of 
State’s office, Albany. The purpose is to 
construct electric conductors (underground) 
in New York. The capital is $2,500,000. 


,*, The Brown Telephone Company has 
petioned Evansville for the right of way in 
that city, to take place of the ‘‘cut down” 
Cumberland Company. The District Tele- 
graph Company has been granted the privi- 
lege of putting telephones in the city depart- 
ments for experimental purposes. 


y*, Captain Gifford, of the Ohio Valley 
Telephone Company, states that the recent 
severe storm had done his wires but little 
damage. Said he: ‘‘ Whenever a lightning 
storm comes up it does us more or less 
dimage, but we expect that, and have pre- 
pared for it. The storm of last night cut 
the wires between here and Bardstown, 
Brandenburg, West Point, Elizabethtown, 
Corydon, Ind., and Madison, Ind. The 
lines between Pewee Valley and Eminence 
are som?what injured. We will have every- 
thing in shape by sundown.” 


xt, This has been a “telephone day ” par 
excellence. American Bell led the pro- 
cession, selling to the amount of 1528, while 
the price moved up ten points from 206 to 
216, with the last sale at 2151g The direct- 
ors meet to-morrow, and rumors of a large 
extra dividend, and possibly valuable rights 
in connection with the Long Distance Tele- 
phone Company, helped inspire the bulls, 
some of whom modestly claim that the stock 
is booked for 300. Three per cent. was paid 
to-day for the right to call 100 shares at 230 
within sixty days. The ‘‘ extra” dividend 
is set at $4, and the ‘‘rights” at $20 to $25. 
— Boston Post. 


 »*, Frank L Freeman, of Washington, 
D. C., who is a member of the company 
which has secured the contract for building 
the electric subway in New York, is a mem- 
ber of the firm of Foster & Freeman, patent 
attorneys, and makes a specialty of the elec- 
tric branch of the firm’s business. He was 
appointed as an examiner in the Patent Office 
in 1875, and placed in charge of the division 
of printing. In 1880 he was made chief 
examiner of the division of electricity. He 
served as such for three years, and then be- 
came a member of the firm with which he is 
now connected. Mr. Freeman returned July 
16 from an extended visit to the North. He 
declined to answer any questions regarding 
his connection with the company which is to 
build the New York subways, or to talk 
about the sub!ect at all, on the ground that 
the newspapers would have a good deal to 
say about the work in New York, and 
much of it would be in the nature of criti- 
cism. Mr. Freeman’s firm has business 
relations with the Bell Telephone Company, 
the United States Electric Lighting Com- 
pany, the Baltimore and Ohio Telegraph 
Company, and some other corporations and 
persons interested in electrical matters. 


«*s The Kansas City Telephone Exchange 
is now on the home stretch for 1,600 sub 
scribers. Three years ago there were but 


276 sub:cribers at this point, but the excellent 


work of the Missouri and Kansas Telephone 
Company, when it came into pos-ession 
soon changed all this. The ninth multiple 
switchboard has been ordered, and it has 
been found necessary to tear down an ad 
joining partition so as to extend the operating 
room. 


«x It has been suggested that the system 
of telephone fire alarms be introduced in 
Quincy, Ill. This system has been used for 
some time in Kansas City, Indianapolis, 
Springfield, and in many other cities having 
a complete and efficient telephone service. 
By this system the telephone office is con- 
nected directly with all the engine houses 
aud with the residences of the chief engineer 
and his assistants, on a single metallic cir- 
cuit. When an alarm is sent to the tele- 
phone office, it is at once sent to all the 
engine houses and to the chief engineer at 
the same instant. This alarm is giveu over 
the telephone, and the exact location of the 
fire is distinctly stated. By this means the 
alarm is given very promptly, and it has 
given universal satisfaction wherever it has 
been used. 


x*» Secretary Barney, of the National 
Telephone Exchange Association, announces 
that the next annual meeting of the as<ocia- 
tion will be hel! at the Southern Hotel, St. 
Louis, Mo., co nmenring on Tue-day, Sep- 
tember 7, 1836, at 11 a.m. Arrangements 
have been perfected by the secretary whereby 
delegates from New York and those passing 
through, will bs transported to and from St. 
Louis at a greatly reduced ra‘e. Full details 
concerning the trip may be obtained by ap- 
plying to him, either in person or by letter. 
The following reduced rates have been ob- 
tained for members of the Convention, from 
the Southern Hotel: per day, on the Ameri- 
can plan, for inside rooms, $3.00; for out- 
side room3, $3.59; for rooms with bath, 
$4.00; for rooms on parlor floor, $5.00. 
Vice-President Geo. F. Durant, general 
manager of the Bell Telephone Company, 
at St. Louis, writes that he will be glad to 
secure rooms for delegates and exhibitors, 
upon request being made to him The 
blanks for the usual statistical report have 
been mailed to all members of the associa 
tion. Itis hoped that they may be promptly 
filled up and returned, to give time for ex- 
amination and consolidation into the secre- 
tary’s general report. 


«*, The Board of Directors of the Wallace 
Co-operative Telephone Company has reor- 
ganized, J. M. Ridenour, William Bosson, 
William Wallace, J. H. Stewart and Mr. 
Vance, the latter of Louisville, Ky.. retiring, 
and Louis Hollweg, Henry Schnull, J. W. 
Schmidt, H. C. G. Bals, W. H. Wiles and J. 
R. Ross succeeding. The reorganization is 
understood to be the result of disgust over 
the ordinance under which the company will 
be compelled to operate, if it operates at all, 
in the city of Indianapolis, theretiring mem- 
bers regarding the feasibility of the work as 
doubtful. Mr. Wallace, the patentee, was 
asked regarding the reorganization, but de- 
clined to say anything further than that the 
foregoing parties retired and others were 
substituted in their stead. ‘‘I won’t state 
the reason for their retirement,’ said he, 
‘for I am misrepresented every time I open 
my mouth toa newspaper man. I won’t say 
a word about if.” By changing the foree of 
the question somewhat, the reporter learned 
from Mr. Wallace that the retiring members 
of the directory did not like the ordinance, 
and for that reason theyjwithdrew. ‘I was told 
two months ago that they did not propose to 
do anything,” said he, ‘‘ and I became con. 
vinced that it was so. We now have a hetter 
company, and propose to go to work” Mr. 
Wallace is reported to have said that he in- 
tended to prosecute any one who by threats 
or intimidation of any kind attempted to 
prevent any one from taking stock in the 
company. He says that he will proceed in 
much the same manner as has been the case 
in the East, where boycotters have recently 





been successfully prosecuted. 





Telephomania in Indiana. 

A BOOMERANG IN EVANSVILLE—THE TOLL 
SYST“M IN OPERATION IN INDIANAPOLIS, 
TERR“ HAUTE, RICHMOND AND FORT 
WAYNE —NOU MATERIALIZED OPPOSITION 
COMPANIES, 


At certain seasons of the moon the city 
councils at some places in Indiana appear to 
be affecied with telephom nia, the symptoms 

f which are violent anger at the mention of 
the Bell telephone, and a seeming irresistible 
desire to destroy telephone property of every 
description, that is in any way connected 
with the Bell telephone. 

The latest outbreak of this malady was at 
Evansville, where the Cumberland Telephone 
Company finding itself unable to operate its 
exchange under the three dollar rental law as 
interpreted by the State Supreme Court, and 
give day and night service, had, in order to 
reduce its loss, closed the exchange at 
night. 

The moon was in the right quarter about 
this time, and the city council had an attack 
of telephomania, and while under its in- 
fluence passed a resolution that unless night 
service was restored, all lines raised to a 
specified height above the street, and the 
city given three per cent of the gross re- 
ceipts of the Evansville exchange, and a 
formal acceptance of these conditions by the 
Cumberland Company filed with the city 
clerk by uoon of July 8th, the poles and 
wires would be cut down by the city officials 
at that time. 

No acceptance was filed, and at the ap- 
pointed time the police and fire department 
began the work of destruction, and continued 
it until all the poles and wires were pros- 
trated, and the streets filled with debris. 

The telephone company has removed all 
telephones and shipped them to Boston, and 
the peaceful graveyard quiet of Evansville 
in its progress backward to a primitive 
wilderness will not now, for some time at 
least, be disturbed by the jinzle of a tele- 
phone bell, or the mellifluent “hello,” or 
“they are talking now” of the telephone 
girl. 

This official riot and vandalism does not 
meet with unanimous approval of the people 
of Evansville, who realize, too late, the 
damage to the business and reputation of the 
city the wanton destruction of telephone 
property and the absence of telephone facil- 
ities will be, and a meeting to give expres- 
sion to their views was held, at which, after 
several warm speeches by leading business 
men, denouncing the council and city offi- 
cials, the following resolutions were unani- 
mously adopted : 

Resolved, That we, as citizens, in mass- 
meeting assembled, do hereby denounce the 
action of the City Conncil. whereby the 
property of the Cumberland Telephone Com- 
pany was wantonly vandalized and de. 
stroyed, without authority of any court of 
law of this land. 

R-s lve, further, That the telephone sub- 
scribers’ business interests have been out- 
raged and damaged, and steps should be 
taken at once to recover dam ‘ges for the 
vandalism committed July 8, 1886. 

Resolved, further, That in view of repeated 
usurpations of power by the Common Coun- 
cil and their disregard of the rights and 
privileges of citizens, that a necessity has 
arisen for the employment of a committee of 
safety, whose duties shall embrace not only 
a surveillance of our public servants, but to 
closely watch all necessary local legislation. 


It is said that the Cumberland Company 
will bring suit in the United States Court 
against the city for damages, and will crimi- 
nally prosecute the city officials who were 
active in the destruction of property. 

The city Councils at LaFayette and Indian- 
apolis had similar attacks of the mania, but 
as yet have not reached the destructive stage. 
At the former place the poles and wires of 
the Central Union were ordered removed 
from the streets by July 15, but, apparently, 
no steps looking to a compliance with the 
order have been taken, and a petition for a 
reconsideration of this action, signed by a 
large number of citizens, is before the coun- 
cil, and the toll system, with over 200 sta- 
tions, is in successful operation. 

At Indianapolis, the council ordered the 
removal of poles and wires within fourteen 
days, but upon the request of numerous citi- 





zens and telephone patrons revoked the order, 
and authorized the company to use its pres. 
ent plant until a new company should be 
ready to occupy the field on a $3 rental basis, 
and some 700 toll stations are nov in success 
ful operation. Meanwhile, the ‘‘ Wallace 
Telephone Company,” in whose favor a non- 
transferable ordinance was passed, is en- 
deavoring to induce the council to make 
modifications that will render the franchise 
more valuable as an article of merchandise, 
and says: ‘‘If this is done, work will be 
commenced at once;” but as the poles of the 
Central Union are on the streets where the 
Wallace Company says it wishes to erect its 
lines, it is believed that another attack of 
telephomania is hoped for to help the Wal- 
lace out; though a representative of that 
company has said that the Wallace instru- 
ments infringe upon the Bell patents, and a 
suit for infringement is now pending against 
them in New York 

The toll system of the Central Union 1s in 
successful operation at Indianapolis with 
some 700 stations, and ut Terre Haute, Rich- 
mond and Fort Wayne, with over 200 sta- 
tions at each place, and while the telephone 
service and accommodations are not as satis- 
factory to patrons as under the old plan, it is 
thought to be much better than none, and a 
great dead better than walking in ‘‘ dog- 
days.” 

The decision of the court at New Orleans 
in the telephone case was extensively pub- 
lished in Indiana, and the people are begin- 
ning to recognize the fact that any telephone 
service they receive will have to be furnished 
by the Bell Company ori s authorized agents, 
and that nothing may be expected from the 
various ‘‘fly-by-night” schemes that are 
forced upon their attention, and that a fair 
compensation must be made for services ren- 
dered, but it is believed that when these facts 
are fully accepted the trifling with bogus 
telephones will cease, and service under the 
toll plan be accepted as the best possible un- 
der the circumstances, until the sentiment of 
the peovle can find expression in the repeal 
of the law. 


——~egDpo—————_ 


One Man Nervous Already. 

Edison is working on a plan for sending 
odors by electricity. If he succeeds he had 
better leave the country, for then the utility 
of the telephone will be gone forever, and 
the man with the cloven breath can no longer 
conceal the fact from the wife at the other 
end of the line.—Zowell Citizen. 


oe 





The Plan of the Conduit for New York 
Wires. 

In obedience to a resolution passed by the 
Electrical Subway Commission, on June 30 
the engineer of the board, John Thompson, 
has prepared in detail a system of electric 
subways, to be constructed of concrete. 
The plan contemplates a main trunk system 
of conduits connected at intervals with in- 
clusive junction. The main sections are to 
be rectangular in cross-section, and _per- 
forated longitudinally by a series of ducts 
for the reception of wires and cables. The 
junction boxes will be shallow cases, formed 
by a single casting of iron, sunk into the 
street surface until the edge of the open por- 
tion of the box is flush with the paving. 
They will be provided with heavy outside 
covers to take the strain of the street traffic, 
and inside covers screwed down on gaskets 
to secure water-tight joints. The cables and 
wires will be spliced, tapped, and handled 
generally at the junction boxes, the opera- 
tors being practically at the surface of the 
street. 

To make a continuous subway the con- 
duit sections, after being laid, are to be first 
brought into alignment by inserting mandrels 
in the ducts, a cast-iron sleeve being then 
slid over the contiguous ends of the section. 
To the opening on the upper side of the 
sleeve a steam hose will be secured and 
steam turned on. Under the influence of 


this the ends and sides of the sections will 
become plastic, the hose will then be re- 
moved and melted asphaltum run into the 
opening, completely filling the space within 
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the sleeve and around the mandrels between 
the faces of the sections. The joint will 
thus be welded and form a homogeneous 
mass throughout, thus, with the added 
strength of the sleeve, insuring as great 
strength at the joints as 1n any other portion 
of the sections The advantage claimed for 
this process is that the conduit will be made 
water and gas tight throughout, and that the 
several ducts will be maintained in perfect 
continuity from junction box to junction 
box. The bottom of the trench in which the 
sections are to be placed will be filled with 
beton, or aspbaltum concrete, to a depth of 
from four to six inches, thus forming a level 
and solid bed, and above the conduit a layer 
about an inch deep of nearly pure asphaltum 
will be run. Over this will be three or four 
inches of sand, or just enough to properly 
bed the paving stones and insure a uniform 
area of bearing surface. All wires and cables 
will be easily accessible from the junction 
boxes, and in consequence of their proximity 
to the surface, they can be readily inspected, 
inserted, or withdrawn. 

It has been deemed prudent to provide a 
distinct separation of the systems to accom- 
modate distinct classes of conductors, and 
the main or trunk conduit will be used for 
telegraph and telephone wires only. For 
the are circuits concrete sections similar to 
the main conduit will be laid, but with ducts 
about three-quarters of an inch in diameter 
This conduit will also be provided with 
janction boxes for handling the conductors, 
and when feasible it will be laid on a lower 
plane than that of the main subway. The 
incandescent conductors will also be sepa- 
rately incased. 

In extending the main conduit systems by 
cro-s-connections and branches, and to tracts 
of the city notthickly wired, it is proposed to 
simply lay heavy iron pipes of sufficient 
capacity to meet the requirements of the 
service. These will radiate from the junc- 
tion boxes at street intersections in the same 
manner as the main conduits. The limit to 
the use of iron pipes in the cross-streets, 
however, will probibly be that in which a 
single cable will afford a sufficient number 
of conductors for the required service. 

Connections with houses, and local 
unitary distribution of wires, will be made 
from the center of blocks, the wires being 
brought there from the nearest junction box, 
through a special pipe. In special cases, 
however, other provision will have to be 
made, and the plan proposed is as follows: 
A small iron pipe will be laid on top of the 
main conduit, thus bringing it in close prox- 
imity to the street surface. This pipe will 
be connected at the junction box in the same 
manner as the main conduit. At suitable 
intervals, about one for every two buildings, 
a small service box is to be provided, having 
a sealed cap. The cap will come close to 
the paving stones, and be reached by remov- 
ing the stones above it. From the boxes 
will radiate to the right and left smaller 
service pipes, through which any wire, hav- 
ing been tapped at the junction box, cau be 
led into any house desired and connected 
with instruments. The pipes used in dis- 
iributing may be filled with non-conducting 
mastic, or separate ducts may be formed in 
them, as circumstances may require. 

The junction box system, it is claimed, 
offers special controlling advantages, among 
which are these: The cables may be com- 
pletely incased through the junction boxes; 
partitions may be formed in the boxes pro- 
viding separate compartments for different 
systems or companies, thereby effecting a com- 
plete separation in any inclusive box, and 
when the service may require it junction 
boxes may be provided with separate covers, 
or distinct and separate boxes may be fur- 
nished. The iron pipes in the branches and 
connecting service will be heavily plated 
with coal-tar pitch to prevent rusting, and 
this treatment will also effect a degree of in- 
sulation in the pipes. In special cases of 


or 


proximity to steam pipes, the conduits will 
be protected by a sheathing of mineral wool 
in the case of the concrete to protect the 
section itself, and in the case of the iron 
branches to protect the wires and cables. 
Assistant Engineer Kearney, to whom the 


| 
| 





board referred for report the question of the 
capacity of the conduit required for different 
classes of wires in the city, and the order in 
which different sections of the city can be 
most conveniently supplied with subways, has 
made a preliminary report, in which he says 
that the telephone companies are desirous of 
having space in the main conduits. Above 
Canal street they require twenty-four ducts 
of 2}-inch diameter each, and below Canal 
street from thirty-six to fifty ducts, accord- 
ing to locality, of the same diameter. 
——— ape 
How the Unsuccessfal Companies Feel 
About the Awards, 
(From the New York Tribune.] 

The Consolidated Telegraph and Electric 
Subway Company, of this city, whose pro- 
posal to place the electric conductors under- 
ground was approved by the Subway Com- 
mission on Friday, filed yesterday a copy of 
the articles of incorporation with Mr. Sef'on. 
the commissioners’ secretary. The company, 
through its officers. also expressed its inten- 
tion to comply with the provisions of the 
commission’s agreement with it, and to be 
ready soon to furnish the bond for $500,000 
as a pledge of its proper performance of the 
work. If D. H. Dorsett, whose proposition 
was not accepted on Friday, is invited to 
have a share in the Consolidated Subway 
Compauy’s works, it was stated in various 
quarters yesterday that the construction work 
would probably be begun at once, as Mr. 
Dorsett is already in possession of the plant 
and machinery necessary to laying 'he con- 
duits. Besides this, the material to be em- 
p'oyed in the constructive work is more 
nearly like that furnished by Mr. Dorsett 
than any of the other companies, and for 
that reason it would take new companies 
some time to get ready the requisite ma- 
chinery. 

The work of removing the telegraph poles 
and standards, wherever they now are, is to 
be done at the expense of the companies 
operating the wires thereon. As to the con- 
struction work, if the most is made of the 
available plant, it is predicted that as much 
as a quarter to half a mile a day of conduit 
can be laid, depending on the number of 
gangs of men put to work. The Subway 
Commission reserves the right to modify the 
plans or construction of the system, and the 
material used, at any time that it deems 
proper. Spaces shall be rented to any author- 
ized company operating in any street or high 
way in the city that may apply forthem. No 
company can lease spaces that they do not 
actually need to the detriment of others who 
may desire to use them. No charge is to be 
made to the fire, police or other city depart- 
ments for their electrical conductors. The 
rent to be collected from all others using 
spaces shall not exceed the present cost of 
maintaining conductors to the companies 
occupying them. 

It was stated yesterday that in all probabil- 
ity the Consolidated Subway Company 
would be served with an injunction in a day 
or two, or a8 soon as the contract between it 
and the commission was signed, restraining 
it from beginning work. The injunction will 
be procured by some one of the disappointed 
companies that presented proposals to the 
commission on Friday and failed of ac- 
ceptance. They claim that certain of their 
patented rights will suffer. The Consol- 
idated Subway Company says that it is ex- 
pecting such a step against it, and will be 
prepared to offer a bond, pending the issue 
of the decision on the argument. The com- 
pany is confident that no delay will result 
to the beginning of the work by such pro- 
ceedings. 
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Successfal Substitute for the Bell Cord 
on Railway Trains, 

Until within a few years, the only method 
of signaling between the various portions of 
a passenger train and the engine has been by 
means of a bell cord running through ‘the 
cars and across the tender to a belt in the cab 
of the engine, though in starting the train 
from stations the conductor has motioned 
with bis hand in the daytime or swung a lan- 
tern at night. These methods have many 





imperfections, and have been attended with 
many difticulties, and various attempts have 
been made to supply a substitute for the be | 
cord, which should be more reliable and 
more quickly operated. Naturally, in these 
days of electricity, inventors have sought to 
employ that force in accomplishing the de 
sired object. While the use of electric bells 
in dwellings, stores, offices, etc., is common 
and easily accomplished, the same appliances 
cannot be used on a railroad train on account 
of the difficulties of securing perfect and re- 
liable connections between the several parts 
of the train. Many patents have been secured 
on different styles of couplers for such con- 
nections, and some few of them have worked 
very satisfactorily, though the great majority 
have proved failures when subjected to prac- 
tical tests in all kinds of weather. Friday 
afternoon the writer, in common with other 
newspaper representatives and a number of 
railroad men, witnessed an exhibition of a 
device that is perfectly automatic in opera- 
tion. The test was made on the Fitchburg 
Railroad, where a locomotive and two passen- 
ger cars equipped with the device have been 
running for a number of weeks. The com- 
mon bell cord is retained in the cars, but 
instead of passing from one car to another it 
is connected at each end with a wire which 
runs down through the floor and by a tight- 
fitting cap into the interior of the rubber hose 
of the automatic air brake. By an ingenious 
arrangement of buttons, the act of uniting 
the coupling of the air brake establishes the 
electric connection. The electric current is 
produced by six Le Ciance bat'eries, which 
are hermetically sealed and placed in a suit- 
able box in the cab of theenyine Of course, 
an open circuit is u-ed, and by pulling the 
bell rope in any part of the car the circuit is 
closed and a gong in the engine cab is rung, 
and the same effect is produced by the break- 
ing apart of the train. Tae device is the 
joint invention of Messrs. George D. Burton, 
of New Ipswich, N. H., and Charles H. 
Magoon, of St. Johnsbury, Vt. For the 
purpose of equipping railroad trains with the 
device, a corporation called the Automatic 
Electric Signal Company has been organized 
under the laws of the State of Maine, with a 
capital stock of $10),000. Mr Magoon is 
president, and Mr. Burton secretary and 
treasurer, and the directors consist of Messrs. 
John H. Fox, of East Jaffrey, N. H., and 
Luther F. Lewis, Murray V. Livingstone and 
J. T. Wilson, of Boston. A. C. B. 
Boston, July 16. 





—_-—_— 
The Influence of Storms on Subterranean 
Telegraph Lines. 


Electric discharges have been frequently 
observed at telegraph offices where the sta- 
tions are connected by means of subterra- 
nean wires, aud a storm has taken place 
somewhere between them. For example, 
during a violent storm which occurred on the 
9th of March, 1885, midway between the 
towns of Belfort and Besancon, France, 
sparks were observed at the telegraph instru- 
ments in these two stations, although in the 
towns themselves there was not the slightest 
indicatiou of atmospheric disturbance. The 
phenomenon, it is thought, may be explained 
either as an effect of electro-dynamic or 
electrostatic induction. If the cable is buried 
at only a smal) depth in soil of low conduct- 
ing power, the metallic guard is more or less 
charged under the influence of magnetic 
storms, although tbe conducting wire is quite 
free from charge. At the moment of a flash 
occurring, the metallic guard is suddenly 
discharged, either partially or altogether, and 
passes to earth in the two opposite directions. 
There are thus developed in the conducting 
wire two induced currents in opposite direc- 
tions, whose difference alone influences the 
instruments at the extreme stations. This 
effect must be very small, as, the electricity 
passing rapidly into the soil, the induction 
can Only be very Jimited. A second effect 
results from the circumstance that, the dis- 
charge of the metallic guard not being in- 
stantaneous, its electric potential diminishes 
suddenly. The free electricity reacts on the 
conducting wire, which is suddenly charged 
with electricity of an opposite sign through 
the points in communication with the earth 
—that is to say, through the telegraphic ap- 
paratus. The exterior charge in passing 
away produces in the conductor an eleciric 
movement opposed to the former, which it 
follows so rapidly that it generally counter- 
acts it, and thus it happens that it is only 
very seldom that the phenomena referred to 
are observed, 











The Western Telegraph Company, 
Oberlin, O, has been organized. Capital 
stock, $15,000. James A. Sheridan and 
others, incorporators, 

..+» Dr. Norvin Green, president of the 
Western Unien Telegraph Company, is re- 
ported to have joined the Board of Directors 
of the forthcoming American Exhibition in 
London as a vice-president of the General 
Council. 

.... The Railway Telegraph Supply Com- 
pany, of Chicago, has opened a branch house 
in St. Louis, General Manager Knapp, of 
this company, has secured quite a large 
business through his aggressive efforts, and 
the opening of this branch house became 
necessary in view of this fact. 

..++ The city fathers of Long Island City 
have adopted, after endorsement by the 
Police Commissioners, the Gamewell system 
of police telegraph, with telephone attach- 
ments, The contract was made by Mr. 
Rolfe, of the Gamewell staff, who is secur- 
ing considerable business for this reliable 
company. 

.... The B. & O. Telegraph Company is 
arranging to put the district messenger sys- 
tem in Trenton, N. J., in connection with its 
telegraph system. Arrangements have been 
made to put in 150 boxes, and more will be 
added if there isa demand. Manager Hall 
is confident that this will be a success, and is 
pus'iing the work vigorously. 

.... At the meeting of the Franklin Insti- 
tute, the report of the Committee on Re- 
organization was received and portions of it 
adopted, regulating the construction of a 
new building; the establishment of a ‘‘ School 
of Handicraft to teach the underlying prin- 
ciples of the several trades, and the handling, 
use and care of the tools employed therein;” 
vesting property of the institute in a board of 
seven trustees, etc. The amendments to the 
by-laws which will be necessary to put these 
recommendations in force were read by their 
tile, and will come up at the next regular 
meeting. 

..+. The superior quality of insulator pins 
manufactured by Messrs. Brownlee & Co., of 
Detroit, seems to be duly appreciated by the 
trade. The demand for their pins has grown 
so rapidly that they have been compelled to 
put in new machinery, which will double 
their capacity. The machines used by 
Brownlee & Co. are the most rapid and ac- 
curate in use. The firm are making a spec- 
ialty of 13-inch pins 8 inches long—1 inch 
shorter than the ordinary pias. These pins 
are stronger and better in every way than 
9-inch pins, and cost considerably less. 

..-. Dr. Andries having calculated that 
accidents from lightning have increased by 
from three to fivefold during the last fifty 
years, finds that the causes which have been 
assigned for the phenomena do not account 
forall. He regards the main cause as lying 
in the enormous increase in manufagtories, 
locomotives, ete., which fill the air with 
smoke, steam wud particles of dust of all 
kinds, while the increased populations con- 
tribute their share to the impurity of the 
atmosphere. His own experiments and those 
of others have shown that all the electrical 
phenomena of the air increase in intensity 
with the increase of dust in it. 

.... A mortgage was given by the Bankers 
and Merchants’ Telegraph Company in July, 
1883, on its property in New York, New Jer- 
sey, Pennsylvania and Delaware for $300,000. 
The Farmers’ Loan and Trust Company, 
trustee of the mortgage, brought a suit a 
year ago for foreclosure. While this action 
was pending, the United Lines Company, 
which purchased the Bankers and Merchants’ 
property under foreclosure of the second 
mortgage, and Gen. Farnsworth, the receiver 
under the foreclosure proceedings, put in 
various technical defences. Judge Lawrence 
has ordered judgment for the plaintiff on the 
ground that the defences were not valid. 
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* * The fire whistle on the Pemberton 
Mill, Lawrence, worked by electricity, was 
seunded Tuesday at midnight by the heat 
currents in the air. 


* * Signor Bombicci supposes the detona- 
tion of meteors to be that of an explosive gas 
formed during the surface heating of the 
mass in the atmosphere, and accumulating 
chiefly in the vacuous space left behind the 
mass in its very swift flight. 


* * One of the most ludicrous errors that 
ever crept into tbe press service was recently 
made in a Pennsylvania town, where a news- 
paper was informed by telegraph dispatch 
that hog rule for Ireland was a failure so far 
as the elections were concerned. 


* * A process of separating the tin from 
scrap or pieces of tin plate or tinned iron by 
means of hydrochloric acid has been patented 
by Mr. Wilhelm Hasenbach, of Mannheim, 
Germany. It consists in heating the cut- 
tings or scraps and subjecting them while 
hot to the action of hydrochloric acid in the 
form of a dry gas or vapor, distilling off the 
protochloride of tin and avoiding the neces- 
sity of washing the scraps. 


* * Mr. Earle H. Gowing, of Reading, Pa., 
has assigned to the Ashcroft Manufacturing 
Company, of Boston, a patent for a new in- 
dicator piston and attachment. The object 
of the invention is to eliminate the errors re- 
sulting from the momentum of the indicator 
piston and its attachments, and to provide a 
simple, cheap and effective means of con- 
necting the piston with its returning spring, 
aud also with the piston-rod. 


* * M. Colladon, in a paper to the Acade- 
mie des Sciences, suggests that the electricity 
so vividly illustrated by thunderstorms is 
generated principally by friction of air and 
water vapor. During a thunderstorm the 
rain-drops formed in the storm-cloud descend 
vertically to the earth, causing a partial 
vacuum, which is replaced by air drawn in 
laterally and from upper layers. The fric- 
tion caused by this movement is the principal 
cause of the generation of electricity. 


* * A machine for shearing sheep is said 
to be in successful operation in Victoria. It 
is made of brass, in the shape of a small 
trowel, and is actuated by a turbine wheel, 
about three inches in diameter, geared into 
a wheel, on which is fixed a cutter. A 
comb serves as a guard against cutting the 
skin. The steam is conveyed from the 
boiler by an indiarubber tube, which is 
double, having one inside the other. The 


inner one is the injection, and the space 
between the two the ejection. 
** An interesting experiment, showing 


the influence of electricity on the growth of 
roots, has been made in Germany by Prof. 
Hodefieiss. Plates of copper were thrust 
upright into the earth, and connected by 
wires with similarly placed zinc plates, about 
100 feet distant, an electric battery being 
thus formed with the earth between the 
copper and zine in the circuit. Both pota- 
toes and beets planted between such plates 
gave an increased yield—beets fifteen per 
cent,, potatoes twenty-five per cent.—as 
compared with other parts of the same field. 


* * Under the slow but continuous action 
of the sulphurous acid thrown in the air of 
cities by the combustion of coal and the in- 
fluence of the frequent changes in the degree 
of atmospheric humidity, it is found that the 
peroxide of red lead, used in coloring cer- 
tain placards, is destroyed and sulphated. 
At the same time the protoxide of lead thus 
liberated is transformed into an insoluble 
sulphite, and this salt, being easily analyzed, 
it is believed that a certain means is thus 
obtained for determining the condition of 
the atmosphere in large cities and its rela- 
tions to the public health. 


The Velocity of Light. 


The Cleveland experiments of Professor 
Michelson indicated the velocity of light to be 
299,853 kilometers per second. The Wash- 
ington experiments of Professor Newcomb, 
using only results supposed to be nearly free 
from constant errors, gave 299,860 kilo- 
meters per second, a difference of but 7 
kilometers, or about 42 miles. These ex- 
periments are held by scientists all over the 
world to be of far superior precision to any 
others yet executed. No other experiments 
gave such satisfactory results as those simul- 
taneously carried ou by Professor Newcemb 
at Washington, and by Professor Michelson 
at the Case School in Cleveland. Professor 
Newcomb’s finally concluded result is that 
light travels in vacua at the rate of 299,860 
kilometers, or 186,327 miles per second, with 
a possible error not exceeding 30 kilometers, 
or 19 miles, 


ape 


The Renehan Mast Arm. 

The mast arm, of which two views are 
given in this page, is built of inch and a half 
gas or steam pipe. At the extreme end 
there is 2 casting of malleable iron, shaped 
like a pair of horns, with hooks on the ends 
by which the lamp is suspended. Two 
pipes, extending on each end of the pole, are 
fastened to the top pipe, or large lever, by a 
casting which holds the three pipes very 
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Underground Wires. 

Under the above heading, the Boston 
Herald gives its views of the question in a 
sensible editorial. ‘*The decision,” it says, 
‘‘arrived at by the Commission on Under- 
ground Wires in New York to build a sub- 
way under the principal streets of that city, 
into which all of the telegraph, telephone 
and electric light companies will be com- 
pelled to place their wires, will, doubtless, 
have its effect in determining action in this 
State, though it would be obviously better to 
wait until the experiment had been fairly 
tried, and the expense involved in making it 
duly determined, before proceeding on our 
oWn account to copy the plan. The costs of 
construction must necessarily be very large, 
and the annoyance incident to the work will 
be of no inconsiderable dimensions. The 
proposition of the New York commission is 
that this subway shall be built at the public 
expense, though tolls or rents will be exacted 
from the companies making use of it. In 
this way the city government can, no doubt, 
assure itself of a return upon the investment; 
but if the rentals charged are large, their im- 
position may seriously interfere with the 
general use of these various forms of elec- 


trical apparatus. For example, the toll now 
charged by the telephone companies is looked 
upon by a great many as exorbitant; but if 
for each wire that is run a rental has to be 
paid to the city for the use of the subway, 
the expense of maintaining telephonic con 














firmly together. These are kept in their 
places by screws. Four feet back of this 
connection is a smaller casting for the heel 
of the pipe to set into to keep it steady. 
The arm is fastened to the post by castings 
surrounding the pipes, and pinned to the 
casting that is fastened to the post. At the 
end of the lever an iron rod, one-half inch 
thick, is attached, extending down to wind- 
lass to which cable is attached. No step- 
ladder is required, the carbon trimmer hand- 
ling the mast arm as shown in Figs. 1 and 2. 
Mr. Jas. J. Renehan, of New Britain, is the 
inventor. 


om 
Imitating Leather Surfaces. 

By means of electricity the most attractive 
leather surfaces are now completely imitated. 
The leather which it is desired to imitate is 
first well cleaned and coated with graphite, 
as in electro-plating a smaller article. It is 
then placed in a copper bath, the tank of 
which is large enough to easily receive a skin 
of any size. 
generating a powerful current furnishes the 
current. The copper is deposited upon the 


one sixteenth to one-eighth of an inch. The 
plate thus formed reproduces, but reversed, 
every mark and minute vein of the leather, 
so that a print taken from it is an exact copy 





of the original in every detail. 


A dynamo-electric machine | 


coated surface of the hide to a thickness of | 
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nection may necessarily be placed at a higher 
figure than that now demanded. There are, 
no doubt, offsetting advantages, such as the 
lessened liability to loss caused by the inter- 
ference of the elements. But this, we fancy, 
would be but a small proportion of gain to 
counterbalance a large annual outlay. Then, 
too, unless these subways were constructed 
through almost all the streets, it might be diffi- 
cult to have telephone or electric light wires 
carried to those places or buildings where their 
use was required. The problem isa very large 
one—much larger, we imagine, than most 
persons have supposed. The popular notion 
seems to be that all that need be done is to 
give a general order that on and after a cer- 
tain date electric wires of all kinds shall be 
placed underground. But a further con- 
sideration of the matter shows that there are 
not only electrical difficulties to be overcome, 
which may or not have been solved in the 
plan of the New York commissioners, but 
there is also the exceedingly important factor 
of greater expense, which is one that, in this 
commercial age, cannot be wisely ignored.” 

—_ 





—— The manner in which belting should 
be applied to pulleys, whether flesh side in 
contact or hair side in contact, has always 
been a matter of some diversity of opinion, 
but by common acceptance it seems that the 
hair side of a belt is now generally used as 
the side to come in contact with the pulley. 
The claim for this farrangement is that a 
better contact is obtained between pulley 
and belt. There are many large shops 
where this is the regular practice, and we 
are of the opinion that this method of appli- 
cation will in the long run give the best 


| results. 





Digest of U. S. Patents on Storage 
Batteries, 





REFERENCES TO FOREIGN PATENT OB- 
TAINED THEREON. 





1883. 

271,732. Feb. 6, 1883. Filed Sept, 26, 1882, 
English pa‘. No. 3,030, June 28, 1882. 
France, June 23, 1882. 

Belgium, Sept. 2, 1882. 

Charles P. Nezeraux, Paris, France. 

There is a number of different inventions 
described in the specification. 

One form of electrode consists of a plate 
of lead having one surface and its edges 
covered with ebonite. Upon the uncovered 
surface is applied a paste of per-oxide of lead 
(formed by electric action external to the 
battery) and an alkaline salt mixed with 
water or per-oxide with water alone. An- 
other form is where an ebonite box having 
perforated sides is used, and the active 
material packed in the box with a suitable 
conductor. 

To form the per-oxide used, a battery is 
cons'ructed wherein the negative material is 
made by melting lead, and then adding 
mercury. The mass upon cooling being of 
the consistency of paste, or by reducing the 
quantity of mercury added, and making 
a dry and friable powder amalgami, the paste 
or powder being arranged in a_ suitable 
support. 

A process is described for regenerating the 
powders used in the electrodes, external to 
the battery. A pocket form of battery is de- 
scribed. 

The claims are very limited, and relate by 
letter only to a part of the various forms 
shown. 

271,880. Feb. 6, 1883. Filed Nov. 22, 1882. 
James A. Maloney, Washington, D. C. 
The electrodes are formed the negative of 

plates of black oxide of manganese and the 

positive of carbon, the electro lyte used is a 

solution of an ammoniacal salt. 

278,492. March 6, 1883. Filed June 26, 1882. 

T. A. Edison, Menlo Park, N. J. 

Finely divided metallic lead, is obtained by 
heating an organic salt of lead, or by pre- 
cipitating finely divided lead by immersing 
metallic iron or zinc in a solution containing 
a lead salt—as acetate of lead, or obtained 
by electrolysis of the acetate of lead, is 
packed into a suitable vessel, divided into 
compartments by transverse partitions of in- 
sulating material. The finely divided lead of 
each electrode is extended up at one end and 
compressed to form a solid lug or terminal. 

The claim is for an electrode composed of 
finely divided metallic lead having com- 
pressed portions for connections (terminals.) 
273,598. March 6, 1883. Filed Nov. 10, 1882. 

William S. Platt, Waterbury, Ct. 

This patent, although included in the Gov- 
ernment list of secondary batteries, has no 
connection with the subject. 

273,739. March 13, 1883. Filed Sept. 14, 1882 

Paul Jablochkoff, Paris, France. 
France, June 27, 1882. 
English, No. 3,172, July 5, 1882. 

The device described 1s a primary battery, 
which will act by reversal as a secondary 
battery. 

The electrodes are one of carbon, as the 
positive element, and the other of sodium, 
potassium or other metal or substance, which 
rapidly oxidizes in the open air. No excit- 
ing liquid is employed, but alcohol may be 
added to facilitate the operation of the pile. 
273,751. Mar. 13,1883 Filed June 10, 1882. 

Lyman D. McIntosh, Chicago, III. 

Relates to aterminal for primary or second- 
ary battery plates. 

278,855. March 13, 1883. Filed Jan. 31, 1883. 

N. 8. Keith, N. Y. 

The electrodes are formed by the electro- 
deposition of lead from a solution of the 
acetate of that salt, and afterwards covered 
with a bag of fibrous material. 

274,082. March 138, 1883. Filed June 9, 1881. 

English, July 1, 1882. 

France, July 26, 1882. 

Italy, Sept. 30, 1882. 

Belgium, July 22, 1882. 
Charles F. Brush, Cleveland, Ohio. 
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The battery plates consist of a support-| 


ing 
corrugated, upon which is deposited by el 
trolysis of a lead oxide from an alkaline solu- 
tion—a coherent layer of lead in contradis- 
tinction to a porous layer. Where the plates 
are of rubber, they are arranged longitudinally 
in the bath and the lead anode suspended 
over them. Ry this means the lead is de- 
posited between the ribs of the cathode. 

274,292. March 20, 1888. Filed Aug. 7, 1882. 

T. A. Edison, Menlo Park, N. J. 

Plain lead plates are used for the elec- 
trodes, on which is formed arborescent me- 
tallic lead, made by pouring molten lead 
from a height into water or into powdered 
chalk or lime, or by blowing air through 


molten lead. 
4+ 


—— The Charlestown Gas Company, 
Charlestown, Mass., have decided to put in 
electric lights, and have ordered dynamos, 
lamps, ete,, from the Brush Electric Light 
Company, Cleveland, Ohio. They have 
placed the order for an Armington and Sims 
Company engine with the Jarvis Engi- 
neering Company, of Boston. The boiler 
will be made by the Cunningham [Iron 
Works, of Charlestown, Mass., and will be 
set with the Jarvis patent furnace using 
Sheffield grates to burn coke screenings for 
fuel. 

—— The Pittsburgh Leader contuins the 
following : ‘‘ Prof. Jean Jarentski, of Paris, 
who has been here examining gas wells, has 
gone to inspect the magnetic wells of Michi- 
gan. The theory upon which he is now at 
work is that at some depth there may be 
found a stratum of mineral which is heavily 
charged with magnetic electricity, which 
may be brought to the surface and utilized. 
This theory has received partial confirmation 
in the existence of magnetic wells in Europe 
and in this country. As those of Michigan 
are in a location which could be -used, in 
connection with the power, to build manu- 
factories, an essential which none of the 
others possess, a syndicate of Frenchmen, 
believers in the theory, has sent Professor 
Jarentski here to experiment upon the subtle 
force. The wells are now flowing water 
from the depth of 800 feet so highly charged 
with electricity that a knife blade or steel 
bar held in the water for a few moments be- 
comes highly magnetized. The waters have 
become celebrated in the vicinity for their 
healing power when used for nervous diseases 
or debility. In connection with their history 
is the story that while under way the drillers 
were as‘onished to find that the string of 
tools became magnetized, and that a steel 
line used in measuring the depth became 
cbarged, and it was with difficulty that the well 
was put down to the water. The professor 
is confident that at some point he can find 
stratas sufficiently charged to run mills and 
factories independent of steam or other 
forces.” 


—— The Wilkesbarre (Pa ) Electric Light 
Company has been for some time engaged in 
enlarging its plaut for the purpose of intro- 
ducing the incandescent system. An 80-foot 
frontage and a depth of 130 feet will be oc- 
cupied. The main building will be 80x45 or 
50 feet, with a large wing, and the boiler 
house will be enlarged to contain five large 
return tubular boilers in addition to the 
present capacity of four cylinder boilers. A 
capacity of 4,000 incandescent lights is being 
provided for, the contract for the apparatus 
having been Iet June 3d, and the wiring and 
pole contract to Mr. Marr about the same 
time. The new plant it is estimated will 
cost $150,000. The inside wiring of the 
premises of business places has been in pro- 
gress for some time, and it is stated that the 
new lights will be in operation by the middle 
of September. The contract for the engines 
and boilers was awarded to the Harrisburg 
Car Manufac uring Company. Two engines 
will be used, one a 150 horse-power, Ide 
automatic, high speed, and the other an 80 
horse-power. The present plant of the com- 
pany has a machinery capacity of 210 arc 
lights and a dynamo capacity of 126 lights, 
of which about 115 are in operation. This 
capacity is not to be increased, the present 
arrangements contemplating only the intro- 
duc‘ion of 4,000 incandescent lights, with 
which business places only will be supplied, 
though the plant will be subsequently ex- 
tended so as to provide for the lighting of 
private houses. The cost of the light to 


patrons will be about the same as gas, 





—— Portsmouth was partly illuminated | 
plate of lead, p'ain perforated, ribbed or ©2 the main street, and in a few stores by ,Company, of Cincinnati, Ohio, has been or- 
ec. | electric light Saturday night for the first ‘ ganised to manufacture and install under the 


time, the motive power being temporarily 
supplied by the Portsmouth Machine Com- 
pany. The Electric Light Company has 
purchased a five horse-power motor, boiler 
and engive combined from Cha‘nbersburg 
Pa., which will shortly arrive. 


—— The planting of electric light poles 
along the streets of Easton, Penn., is at- 
tended with more than is usual in the 
circus line. A woman on Fourth street 
stopped operations for a while by coming 
out of her house and standing over the hole. 
After some loud talk, she was pushed aside 
and work resumed. Another woman on 
the same street delivered to the men 
an opinion more forcible than elegant On 
Wolf street a cilizen became so excited 
that he drove the men away with a butcher 
knife. A near neighbor filled up the holes; 
and others in various ways contributed to the 
general entertainment. Still the work goes 
on. 


—— The Ohio State agency of the Mather 
Electric Company is flourishing under the 
management of Mr. W. N. Gray, and among 
the many plants installed are the 250 in- 
candescent light plant at Heuck’s Opera 
House, and a plant of 150 lights installed at 
the People’s Theatre, in Cincinnati, besides 
the more recent important incandescent light 
plant of 300 light at the Cincinnati Commer- 
cial Gazette building. Mr. Gray’s offices are 
at the Carlisle building, and associated with 
him in the same building are the Cincinnati 
agents of the Mather Company, Messrs. 
Francis and F. 8. Ferry. We are pleased to 
be able to chronicle the gratifying success of 
a system so excellent. 

—— The Fresno (Cal ) Electric Light and 
Power Company was formally organized and 
incorporated on Wednesday of last week. 
The capital stock was fixed at $50,000, and 
the following officers were elected: Presi- 
dent, Firman Church; secretary, A. M. 
Clark, who will also act as treasurer for the 
present; directors, A. M. Clark, J. F. Whar- 
ton, Firman Church and George Manuel. 
The compauy will put a turbine wheel in 
the Fresno Canal Company’s main canal, 
about eight miles east of town, where the 
electricity will be generated, and from which 
point it will be conducted to the city by 
means of a copper cable. Contracts enough 
for light have already been made to insure 
the success of the undertaking. 

The work of preparing to illuminate 
the Lachine canal and its basins with the 
incandescent light is proceeding rapidly and 
is nearly completed. There will be in this 
system 160 fifty candle-power incandescent 
lamps placed about 150 feet apart. The 
cables will be passed across the canal in 
four different places so as to convey the 
electricity and also provide for the return 
current. There will be three sets of cables 
to suit the various places—one a nine-con- 
ductor cable, another a ftive-conductor, and 
the other a single conductor. Two of these 
will be placed at each crossing, One for car- 
rying the electricity to the lamps and the 
other for carrying the returo current. The 
motive powers for the dynamos will be the 
waste water in the Mill street tail race, and 
a substantial flume has been constructed for 
the turbines. There will be three 56-inch 
turbines, which will be placed under a ten- 
foot head of water, and each of which will 
give 80 horse-power. ‘There will also be 
three dynamos, one to light the canal, a 
second to light the harbor, thus doing away 
with the expense of the steam engine at 
present used in this service, and the third a 
spare one which can be used in case any- 
thing might happen to either of the two. 
The dimensions of the dynamo-house itself 
is 32 by 36 feet and two stories in height. 
The lower flat will be used altogether for the 
driving machiuery and the dynamos will be 
on the upper flat and connected by belting. 
The machinery is geared by counter shafting, 





80 that 1,400 revolutions a minute can be 


secured if necessary. The ligh'ing of the 
harbor will in future be under the manage- 
ment of the canal officials. 


—— The Silvey, Electric Light and Motor 


patents of W. L. Silvey, who will be remem- 
bered as a reccntly-announced inventor of a 
method of transmitting messages by induc- 
tion. The stockholders of the new company 
are James E. Mooney , of the American Oak 
Leather Company; John E. Bell, Lane & 
Bodley, George 3. Kerper, 8S. M. Lamont, 
Powell Crosley, W. L. Silvey, Geo. M. Roe, 
and R. W, Criswell. The organization of 
this company promises a new and important 
industry for Cincinnati. 


—-— A curious phenomenon in the com- 
bustion of copper and nitrogen has been ob- 
served by M. Blondlot and communicated to 
the French Academy of Sciences. A disk of 
platinum and a disk of copper 0.03 meter in 
diameter were fixed vertically in front of 
each other by means of two platinum stands. 
The disks were 3 or 4 mm. apart, and both 
were placed inside a bell jar of porcelain, 
open below. The apparatus was then heated 
red hot for three hours by means of a gas 
furnace, and although there was no electric 
current, it was found that the face of the 
platinum disk was blackened with u deposit 
containing copper and platinum. In short, 
the copper had crossed from the copper to 
the platinum plate. 

—— The Detroit Council has instructed 
the Fire Marshal to institute proceedings 
against all corporations violating the ordi- 
nance prohibiting overhead wires. No ex- 
ception was made of the Dix Road Electric 
Railway Company, which was lately granted 
a franchise to erect poles and train wires 
inside the city limits, and unless the resolu- 
tion is recalled from the Mayor and amended 
so as to exclude the railway company, the 
Fire Marshal will institute proceedings to 
prevent the stringing of the wires, without 
which the railway cannot be operated. 


— An official of the St. Louis Gas Com- 

pany was recently on the witness stand in 
court in a case of slander. The slander con- 
sisted in calling a man an idiot for selling 
all his gas stock for fear that electricity 
would break up all the gas companies. *‘ Has 
electricity interfered with the value of your 
stock ?” was asked. ‘‘Toa slight extent.” 
“If you were to lose half your patrons, 
would your stock still pay a dividend?” 
** Certainly, sir. We should simply increase 
the bills of the other half to make up the 
deficit.” 
At Jacksonville, Fla., the Citizens’ 
Gas Company have already made material 
additions to the electric light plant purchased 
of the American Electric Manufacturing 
Company in May. They are now running 
about fifty 2,000 candle arc lamps and 200 
“‘Municipal” Jamps of 10, 16 and 32 candle- 
power. A part of these are in the office of 
the Florida Times Union, and give the greatest 
satisfaction. The young and energetic min- 
ager of the gas company, Mr. A. D. Stevens, 
was in great measure prepared for assuming 
charge of this new department of bis work 
by an electrical course at the Worcester 
(Mass.) institute of technology, where he 
graduated in 1884. 

— Attention has recently been called in 
the western portion of this State to the ex- 
cellent street illuminatioa afforded by the 
American arc system in the hands of the 
American illuminating Company of Hor- 
nellsville, N. Y, Their capacity was at first 
70 lights, but has been increased the past 
month to 105 lamps, and a prospect is now 
open of a substantial addition to business in 
the placing of a considerable number of 
incandescent lamps on the are circuits at 
points too remote from the station to be 
economically reached by a low current. 
These lamps may be of any desired candle- 
power, and controlled in clusters or groups 
of three by devices arranged by the Ameri- 
can Company. Numbers of stores and 
hotels are now finely lighted by 2,000-candle 
lamps of marked steadiness. The officers of 
the Hornellsville company are the following: 
John M. Finch, President ; Floyd F. Mc- 
Connell, Vice-President; Hon. J. E. .R 
Santee, Treasurer ; Luther T. Mason, Man- 
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—— The Providence city government has 
awarded the electric lighting contracts to the 
Narragansett and Rhode Island companies. 


—— The Yonkers, N. Y., Company has 
started its station with subscribers for 70 arc- 
lights for commercial lighting. The Schuy- 
ler system is used. 


—— The Rutland (Vt.) Electric Light Com- 
pany will buy at once a 125-horse power 
high-speed engine, and expects to have the 
lights in operation inside of four weeks. 


— The Waltham Electric Light Com- 
pany, of Waltham, Mass., has been incor- 
porated with a capital stock of $20,000. 
Charles C. Bills and others, incorporators. 


—— The Beaver Dam Electric Light Com- 
pany, of Beaver Dam, Wis., has been in- 
corporated. Capital stock, $15,000. Geo. 
B. Congdon and others, incorporators. 

— Mr. J. Cooper Cloud, of Philadel- 
phia, formerly with the Thomson-Houston 
Company, is now assistant manager of ‘the 
Philadelphia branch of the Schuyler Electric 
Light Company. 


—— Mr. Curt W. Meyer, manufacturing 
electrician of this city, has issued a new and 
complete illustrated catalogue, containing 
much valuable information in regard to his 
special branch of electro-medical and scien- 
tific instruments. 


—— At the last meeting of the township 
committee of Millham, N. J., it was decided 
that when the contract with the gas company 
expires in March next, five electric lights 
will be placed on Clinton street from the city 
line to the Star Rubber Works. 


—— The Schuyler Company has recently 
started a plant at Bay Ridge, Md. Every- 
thing is working admirably. Twenty-five 
arcs are in use, and forty incandescents in 
series without distributors. 


— The Jarvis Engineering Company, 
Boston, Mass., have received the order for 
two Armington & Sims Company engines, to 
run a plant of incandescent lights in the new 
building now being completed by the Globe 
on Washington street, Boston. 


— Hood, Bonbright & Co., Philadel- 
phia, wholesale dry goods, intend to put in 
an electric light plant for their large new 
building, corner of 11th and Market street 
About 100 are lights and 500 incandescent 
lights will be required. 


—— The Gas Committee of Toledo (Ohio) 
Council has appraved the ordinance to illum- 
inate Collingwood avenue with electric lights. 
Already the poles and wires are being set, 
and in a few days the festive burglar will bid 
a lasting farewell to Collingwood avenue. 


-—— A fire in the Brush Electric Light 
Works, Detroit, last week damaged the build- 
ing to the extent of $500, covered by insur- 
ance. A brick wall separates the boiler room 
from the works, which escaped damage. The 
cause of the fire is attributed to the overheat- 
ing of the boilers. 


—— The Electric Light Company, Bristol, 
Ct., has decided to establish a plant of its 
own, and to erect a building, 30x40. A 
sixty horsé-power boiler and a fifty horse en- 
gine will be put in to furnish power, and an- 
other arc-dynamo, the same as the one now 
in use, will be added to the present plant. 


—— The Indianapolis News building is 
lighted by electricity. The installation is by 
the Jenney Company of that city. Atthe main 
entrance, over every desk in the counting 
room and the editorial department, overevery 
case and stand in the composing room, in the 
press, stereotyping and mailing rooms and 
hallways, and suspended from every gas fix- 
ture in the building, are the little globular 
lamps of the incandescent system of this 
company. 
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INDEX OF INVENTIONS FOR WHICH LETTERS | 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JULY 
13, 1886. 





345,292 Electric clock; Richard E. Fenner, Chi- 
cago, Ill. assignor of one-half to Charles K. Giles, 
same place. 

345,325 Telephone exchange switch; Charles E. 
Scribner, Chicago, Ill., assignor to Western Electaic 
Co., same place. 

345,326 Test plug for multiple switchbourds; 
Charles E. Scribner, Chicago, Ill, assignor to the 
Western Electric Co., same place. 

345,334 Electro-magnetic motor ; Elihu Thomson, 
Lynn, Mass. 

345,335 Socket for incandescent lamps; 
Thomson, Lynn, Mass. 

345,336 Commutator brush ; 
Lynn, Mass. 

345,383 Electro-magnetic apparatus for separat- 
ing ores; Heinrich P. J. Kessler, Ober Lahnstein, 
Prussia, Germany. 

345,561 Regulator for electric circuits; Merle J. 
Wightman, Hartford, Conn., assignor to the Schuy- 
ler Electric Light Co. 

345,642 Electric railway signal; 
Long, Hyde Park, Mass. 

345,658 Telephone transmitter; James P. Young, 
Philadelphia, Pa., assignor of one-half to John B. 
Dallas, same place. 


Elihu 


Elihu Thomson, 


Malcom W. 


LOCAL RESIDENT AGENT 
wanted to represent a prominent Elec- 
tric Light Co, in Ohio, Indiana and 
Kentucky. 

Address, W. N. GRAY, 
Carlisle Building, Cincinnati, 0. 


PRECAUTIONS to be ADOPTED 
ON INTRODUCING 


THE ELECTRIC LIGHT. 


With notes on the Prevention of Fire Risks, and a 
glossary of common terms used in Electrical En- 
gineering. By Killingworth Hedges. 

Price $1.00. 


E. & F. N. SPON, 85 Murray St., New York. 
FOWLER & FOWLER, 
PATENTS AND PATENT CAUSES. 











NEW YORK, | P WASHINCTON, 
Temple Court, ta Pacific Bullding, 


ELECTRICAL INVENTIONS. 


_ A.C. FOWLER, C.E., was Examiner tn the U.S. Patent Office 
from 1880 to 1886,in the Interference and Electrical Divisions. 


BURNHAM 


SELF-OILING 
Automatic Steam 


F a 
Patented Feb. 23, 1886. 


Cataloguessent free by 


Burnham Engine Go, 


PA, 
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TRADE MARK. 
OHARLES A. CHEBVER, President, WILLARD L. CANDEE, Treasurer 
THE OKONITE COMPANY, 


MANUFACTURERS OF 
Underground, Aerial and Submarine 


INSULATED WIRES AND CABLES, 


No. 18 PARK ROW, NEW YORK. 


TELEPHONE STOGKS 


Of all the different Companies 
BOUGHT AND SOLD ON COMMISSION, 
ALSO 


Chicago Local Stock and Bonds, 


Ss. G LYNCH, 


Ia Salle Street, Chicago. 


CONNOLLY BROS., 
Patent Attorneys and Solicitors, 


PITTSBURGH, PA.; 
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PHILADELP: PA., 
Mutual Life Ins, Building, 10th and Chestnut Sts. 


WASHINGTON, D. C., 
CORNER 6th AND F STREETS. 
ELECTRICAL CASES A SPECIALTY. 


SPECIAL NOTICE. 


National EEletrie Leight Association, 


SEMI-ANNUAL MEETING. 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, 
House Annunciators, Fire Alarm 
ins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


GENERAL OFFICES and FACTORY: 


DETROIT, MICHIGAN. 


LEATHEROID. 


The best Substitute for Hard Rubber for all Electric, Insulating and Mechanical Pur« 
poses, costing less than any other Insulating material of its class. Furnished in Sheets 
and Tubes of various thicknesses. 


EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINU M, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 


ques FOURTH M ELTING—semi-annual 

—ofthe NATIONAL ELECTRIC LIGHT 
ASSOCIATION will be held at DETROIT, 
MICH., on Tuesday, 31st day of August, at 
10 o’clock, A.M. Dues being payable in ad- 
vance, all members are required to forward 
the same for the year 1886, by check or 
otherwise, payable to the order of J. F. 
MORRISON, President, Baltimore, Md. 

Electric Light Companies and Manu- 
*facturers of Electric Light Apparatus, 
Supplies, &c., desiring to become members, 
must apply on or before August 31st, to the 
President, J. F. MORRISON, Baltimore, 
Mad, 

Members and others desiring informa- 
tion as to R.R. transportation rates will 
address J. F. NOONAN, Esq., Chairman 
Com.on Transportation, Paterson, N.d. 

Special Hotel rates will be made known 
previous to meeting of the Association. 

A.J. DeCAMP, Chairman Ex, Com, 

Philadelphia, Pa, 


Burglar Alarms, 
oxes, 











ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
Opp. Willard’s Hotel, WASHINGTON, D.C. 


D. W. Baker. Cc, 0. Baker, Jr. 


Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 


PHOENIX GLASS COMPANY, | 








(Works, Watcr Cure, Beaver County, Penn.) 
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Fig.255 ' 

— —MANUFACTURERS OF 

A FULL LINE OF ELECTRIC LIGHT GLOBES & SHADES, 
BOTH ARC AND INCANDESCENT, 


In Opal, Flint and Art Glass Effects, in Opalescent and other Colors, 
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A.B. PATTERSON, iuger. 729 BROADWAY, COR. WAVERLEY PLACE, NEW YORK. 
THE ONLY GENUINE 

tL 

UU 


NULL y iit 
Is THAT MADE BY 
Every Jar and Porous Cell bears the label 
and trade mark as shown in the cut. 
All others are imitations. 


DO NOT BE IMPOSED UPON. 


= IF DEALERS HAVE NOT THE GENUINE BATTERY, 
SEND DIRECT TO US FOR PRICE LIST. 





THE LECLANCHE BATTERY COMPANY. 





i 
4 
i} 


BATTERY!) = 


! rection: the “ Gonda” (formerly Prism) Cell 
| Srotiaste Seteg cree” | 








None of the Imitations Compare with it in Efficiency, 


THE LECLANCHE BATTERY C0. 


— 49 W.18th St.. NewYork, cexume pisqvz iaaiiae CELL. 


Gtandard ; Pilectrical + Works, 
ES Ie 


TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 


CALL BELLS, “POST'S MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
l=" ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES. 23 
Cincinnati, Ohio, U. 8. A, 


Viived¥ oe sanniit ah ats 
ATTERY CO. 
— > thth St. New Yam 





GENUINE DISQUE CELL, COMPLETE. 
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A. M. Katsrieiscn, President and Treasurer. 


Witu1aM W. Goopricsa, Secreta’ 
ALLAN P. Nicnoxs, Vice-President. 


E. Rk. Know es, Elec. and Superintendent. 
THE BROOKLYN 


Electric Construction Co. 


lators, Electric Motors, etc. Electric 
Light Plants a Specialty. 


vices in circuit. 
Cost greatly reduced. 
MANUFACTORY, 


NEW YORK OFFICE, 
71 and 73 Broadway, 





Electric Apparatus, Dynamos, Are Regu- 


Perfect automatic regulation of Dyna- 
mos, Lamps and other transmitting de- 
Illumination steady, in- 
tense, simple and effective in every way. 


Cor. Washington & York Sis, Brooklyn, 





EUGENE F. PHILLIPS, 


4 Qian EBT 





PROVIDENCE, R. I. 


MANUFACTURERS OF PATENT FINISHED 


INSULATED ELECTRIC Winks 


TELEPHONE & INCANDESCENT CORDS. 


ELECTRIC LIGHT WIRE 


MAGNET WIRE, PATENT RUBBER-COVERED WIRE, 
LEAD-ENCASED WIRE, FLEXIBLE CORDACE, 
OFFICE AND ANNUNCIATOR WIRE. 


UNDERGROUND & AERIAL CABLES 


New York Office: 15 Cortlandt St. 


GEO. L. BEETLE, Agent. 











THE 


AMERICAN SYSTEM 


ELECTRIC LIGHTING 


For Simplicity of Construction, Durability and 





Economy in Operation, Steadiness and Quality 
of Light produced, we invite competition with 
any known system of ELECTRIC ARC 
LICH TING now in use. 

The American Dynamo and Lamp is already 
superceding other systems which have hitherto 
been considered the best on the market. 
make the best and 
cheapest machine and Lamp ever produced and 
will sell them at fair manufacturer’s profits. 


The American Company m 


Before purchasing elsewhere investigate the 


AMERICAN SYSTEM OF ELEC- 
TRIC ARC LICHTING. 
Address, 


AMERICAN ELECTRIC MFG. 60. 


146 Broadway, New York, U.S.A. 


THE _— ELECTRIC 0. 


HARTFORD, CONN. 

G. CHENEY, Pres’t. BOBERT CHENEY, Vice-Pres’t. 

EH. WOODWARD, Sec. and Treas. NT. PULSIFER, Gen’l Manager. 
THOMAS PRAY, Jr., Gen’l Supt. 





E. 
2, 


(> ~ 


SOLE MANUFACTURERS 
UNDER ALL THE PaTENTs OF RicHARD H. MATHER FOR 


ELECTRIC LICHTING 


AND 


TRANSMISSION OF POWER. 


Aso, SOLE MANUFACTURERS UNDER ALL 
CHaRLEs G. PERKINS FOR 


[neandescent Lamps and Appliances for Incandescent Lichtin 


EXECUTIVE OFFICE, HARTFORD, CONN. 


New York Office, 145 Broadway. Cincinnati Office, Carlisle Building. 
FRENYEAR & RAZEE, 


Manufacturers and Dealers in 


ELECTRIC LIGHT SUPPLIES 


and ELECTRICAL GOODS of all kinds. 


Write for Circulars and prices. Address, 


352 Washington St., Boston, 
Factory, Exeter, N. H. New York Office 67 Astor House. 


HECLA ELECTRIC LICHT COMPANY, 


MANUFACTURERS OF 


THE JACKSON DYNAMO - ELECTRIC 
MACHINES, LAMPS, ETC., 


FOR ARC AND INCANDESCENT LIGHTING. 


The simplest and Most Perfect Machine in 
, the market. 


Se A Complete Incandescent Electric pues Ma- 
: chine for 20 Lights, 8160 


Machines for larger capacity. 


THE PATENTS oF 








Mass, 





Pric es and 
Estimates for complete Electric Light and 
- Steam Plants made on application, 


ELECTRO PLATING | MACHINES, 
INCANDESCENT LAMPS, E 
ALWAYS IN’ STOCK. 


Address, for full information and circulars, 
26% EAST 42d ST., NEW YORK. 


BARRETT’S CHLORIDE OF SILVER 
TEST!NG BATTERY, 


the most constant. compact and economical Test Bat- 
tery ever made. These Batteries are mounted in hard 
rubber cells. enclosed in polished mahogany cases. 
PRICES. 
In Polished Mahogany Case with Current Reverser. 


MOTORS, 
Te.. 











50 cell Battery, 7x7x12% inches ‘ +. 
$2 cell Battery, 6x7\10's inches. . . . 40 00 
24 cell Battery, 6x7x74 imches .. . 33 00 
Tn Flain Case Without Current Reverser. 
16 cell Battery, 544x64%x5 inches . . . . 2000 
12 cell Battery, 544x5x5 inches . 1500 
9 cell Battery, 44%x5%x5 inches . 12 00 
6 cell Battery, 44x4%x5 inches 10 00 


SOLE AGENTS, 


E.S. GREELEY & 60. 


SUCCESSORS TO 
L. GC. TILLOTSON & CO., 
Manufacturers, Importers and Dealers in 


Telegraph, Telephone and Electrical Supplies 
of Every Description. 
5 and 7 


TEY STREET, - - NEW YORK. 


Americal Bel Telephone Company, 


95 MILK ST., BOSTON, MASS. 











This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
auences thereof and liable to suit therefor. 
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THE WATERHOUSE REGULATOR 


NEW METHOD OF REGULATION, | 
Andis FAR SUPERIOR | 


to Regulators 


DEPENDING UPON MECHANISM TO 
MOVE THE BRUSHES, 


and also to the so-called Regulators. 
The Waterhouse System of Arce Lighting 
INCLUDES THIS 


PERFECT INSTANTANEOUS REGULATOR, 


——MANUFACTURED BY 


THE WATERHOUSE ELECTRIC AND MFG. C0. 


HARTFORD, CONN. factory, colt’s West Armory. 








CHAS. M. WILKINS. E, WARD WILKINS. 


ESTABLISHED 1867. 


PARTRICK & CARTER, 


Manufacturers of and Dealersin every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 


FRANKLIN 8S. CARTER, 





No. 


LZ 


114 SOUTH SECOND STREET, - - PHILADELPHIA, PA. 








AND TAPE. 


High Insulation, Thoroughly Waterproof, 


No Abrasion. 


E.H. BATCHELER, Sole Agt. 
328 Washington Street, Boston, Mass. 


THE UNITED STATES ILLUMINATING CO. 


59 AND Gi LIBERTY STREET, NEW YORK. 


SOLE GRANTEES OF THE PATENTS OF WESTON, M oon FARMER AND OTHERS FOR THE 
CITY OF NEW YORK AND VICINITY. 





Five years’ practical experience in the installation of these well-known systems of Arc and Incan- 
descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Electric Lighting known. 


Among the most prominent installations which this Company has effected in the city and vicinity, | 


are the following: 

New York Post Office, 
Washington Building, 
Mortimer 7 i 
Union F mate By 

Pennsylvania RR. Ferry, 
Mutual Life Insurance Co., 
Coleman House, 


Press Club, 

Delmonico’s, 

Hotel Brunswick, 

Lotus Club 

Union Club, 

Union Square Hotel, 
Brooklyn Bridge, and others 


St. Denis Hotel, 

Bechtel’s Brewery, Staten Island, 

Brooklyn Eagle, 

Opperman & Muller, Turtle Bay 
Brewery, 

Equitable Building, 

New York Ferry Co. °9 

Hotel Dam, Tribune Building, Theodore Stewart, 

Hotel Normandie. U.S. Custom House. Hotel Royal. 


Estimates made by Experts at short notice, on application at the office of the Company. | 


ELECTRIC 
FANS 


Torun from 8 to 100 hours. $10 to $25 complete, with 
Battery. Edison Lamps, Batteries, etc. 
Send 5ct. stamp for Catalogue. 

THE STOUT, MEADOWCROFT Co. 
Authorized Agents for Edison Lamp Co. 

84 FULTON STREET, NEW YORK. 





A. S. BSMITH’ SB 
(Successor to 
Smith, Bridge & Co.) 
NEW_PAT’D. ELECTRIC 
LAVA GAS TIP, 
The Cheapest Burner in the Market 
For Multiple Lighting. 

Send for prices to 

. A. T. SMITH, 
6 West l4th St., New York. 











THE 
CONNECTICUT DISTRICT 


Telegraph & Hectic Co 


wntee & C0., 101 BANK STREET, 
DETROIT, a | WATERBURY, CONN, 


Cedar Telegraph Poles Zines, Leclanche Zines, 


with Thumb Screw or Patent Spring Con- 
nections, and well amalgamated 
CRAVITY BATTERY ZINCS, 
MEDICAL BATTERY ZINCS, 
BUNSEN BATTERY ZINCS, 
ZINC PLATES, 


MADE FROM PURE SPELTER. 


WOOD AND BRONZE PUSH BUTTONS, 
BURCLAR ALARM SPRINCS. 





Bro 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, | 


BROWNLEE’S CONCAVED BRACKET. 








WiRES 


| In successful operation for more than a Quarter of a Century, and in use by over 200o0f the Leading 


| JOSEPH W. STOVER, Boston, President. 


There are now in use over 18,000 


CARBONS ott das ENGINES. 


FOR ARC LIGHTING. 


Only Manufacturers using Natural Gas, 
thus securing 
Uniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO., lim’d, 


PITTSBURCH, PA. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
Insulated and Bare. 


| Guaranteed to Consume 25 to BA N yY OTHER GAS ENGINE 
Per Cent. Less Gas than Per Brake Horse-power. 
~ Works without 

boiler, steam, coay, 

ashes or atten 
ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
. electrical machin- 
ery for Telegraph 
and Teens as voll as Lighting purposes. 


OTTO CAS ENCINE WORKS, 


SCHLEICHER, SCHUMM & CO. 


N. E. corner 33d & Walnut Sts., Phila: 
Branch Office: 180 Washington St., Chicago. 











Dimect Reapine Am-metets and Volt-meters, 





=" — — 
” DP oe 
< Phesehor- Bionge. 
ombines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 1 1) ani and ; io, Stuns’ Gauge | ff 2 


> | The Phophr Braz nating Co, Cimited, ) orssa. 


HIA, PA. A180 
Pens of hoor tee Ao eens | ELECTRICAL INSTRUMENTS f all kinds 


Sole Manufacturers of Phoaphor-Bronze in the United States, | Manufgctured and for sale by 
la %. BATON, 63 and 65 Beary Strect, Brooklyn, New York, 


THE GAMEWELL FIRE ALARM TELEGRAPH CO. 


No. 1% Barclay Street, New York. 
PROPRIETORS OF THE 


“OLD AND ONLY RELIABLE” AMERICAN FIRE ALARM & POLICE TELEGRAPH. 








Cities of the United States, Canada and the West Indies. 





D. H. BATES, New York, Second Vice-Pres. 
CHESTER H. POND, New York, First Vice-Pres. and Sec. OTIS T. PETEE, Boston, Treas 
J. N. GAMEWELL, New York, General Superintendent, 
——SEND FOR New CaTALoGuE.— 


The Warren P. Freeman Co. 


106 & 108 LIBERTY ST., New York. 


THE EARTH OPEN CIRCUIT BATTERIES, 
ALARM ELECTRIC MATS, 
ANNUNCIATORS, 
ELECTRIC BELLS. 
| Send for our Reduced Price List. 
A PERFECT ELECTRIC LICHT CLOBE. 


THE UNION GLASS COMPANY, 


HALF GROUND (Horizontally 


aN BOSTON, MASS., 














a 





a 


U.S.A,, 


: 
4 


ts ) MANUFACTURERS OF EVERY DESCRIPTION OF 





ARC ann INCANDESCENT 


} 
| 
| 
| 


4x10 inches. 


ELECTRIC-LIGHT GLOBES 


SEND FOR PRICE-LIST. 


Uonsolidated Electric Light Co., 


Owning and Operating the 


agi Maa MAN PATENTS. 


EXECUTIVE OFFICES: | PHILADELPHIA OFFICE 





206 Walnut Street; 
Mutual Life Building, neem  eswice. 


NEW YORK. 4 Pearl Street, 
CHARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


HENRY C. DAVIS, Treas. and General Manager. 
Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


AISTIMATES FURNISHED for the Thomson - Houston 
System of Are Lighting, 











po” 


a 


i 
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Lowest Prices 
FOR 


BELLS, 


E. W. HAZAZER, 


32 Frankfort Street, 
NEW YORK. 


WESTERN 











SHEPARD’S CELEBRATED 


Screw-Ortting Foot Lathe. 
CAP LATHE, $128. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


sem li. L. SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O. 








ELECTRIC LIGHT. 











HENRY C.REES, 


ELECTRIC CO, 


_ ELECTRIC 
\ LIGHTING 


APPARATUS. 


ee 
Every requisite for the 
most perfect system of Elec- 
tric Lighting, at prices 
which insure a profitable 
investment to the purchaser 


Address, 


Western Elecisis Co. 


CHICAGO or NEW YORE. 


Manufacturers of and Deal- 
ers in all kinds of 


Electrical Apparatus. 


AND SUPPLIES. 





23 and 25 South 4th St., Philadelphia, Pa. 
Undertakes the furnishing and erection of 
Electric Light Plants of Every System. 


Incandescent Wiring and Repairs to Dynamos and 
Lamps a Specialty. Estimates furnished 
on application. 


PAINE & LADD, 


HALBERT E, PAINE, 
Late Commissioner of Patents. | STORY B. Lapp. 


Attorneys in Patent Causes 
And Solicitors of Patents, 
WASHINGTON, D.C. 


Roberts-Brevoort Electric Co., Limited. 


THE ROBERTS 


Permanganate Battery 


This is the Best and the Cheapest Open-Circuit puteery in the 
market. It is far — to any of the Sal- 
Ammoniac Cells now in use. 


Electromotive Force, 1.8 Volt. Amperes, 2.u. 


When the battery is exhausted all that is necessary is to sup- 
ply anew solution; the battery is then asgood asnew. The 
zines will last through two rechargings of the battery. Each 
Cell, with a single charge of solution, will outlast and out- 
work any sal-ammoniac batte’ og: 

CE, COMPLETE <- =- $1.00. 
Liberal Discount to the trade. Send for Price List and De- 
scriptive Circular. Address office, 


206 BROADWAY, NEW YORK. 
t?"For sale by all First-class Electrical Supply Houses. 


HOUSEHOLD ELECTRIC LIGHT CO. 


MANUFACTURERS OF 


COMPLETE SYSTEMS OF ARC AND INCANDESCENT ELECTRIC LIGHTING, 


New Mngiené Age nts for the Acme Automatic Safety Engines, only Oil Engine that will run Electric 
Lights, 1 H. P. Engine, gives six 20 candle power or eight 16 candle power for 3 cents 
per hour. Engines for boats and small powers. 


153 ESSEX STREET - - BOSTON, MASS. 


THE ELECTRICAL SUPPLY CO. 


LICENSED AGENTS FOR THE SALE OF 


Rlectric Gas Lighting Apparatus, 


UNDER PATENTS CONTROLLED BY 


iu. BOGART, 

















A. 
INCLUDING THE BARTHOLDI AUTOMATIC BURNER. 


The Smallest, Neatest and Most Perfect Auto- 
matic Burner Manufactured in the world. 


THE ELECTRICAL SUPPLY CO., 


171 Randolph Street, Chicago. 
17 Dey Street, New York. 


THE THOMSON- HOUSTON ELECTRIC CO, 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting in the World 


Ir all desirable qualities of ELxcrrio Aro-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily ‘managed, 
and less liable to derangement than any other. 


The Thomson-Houston Electric Company 
was awarded the First Prizx for the best system of Arc-Lighting, and the dest Arc Lamp, at 
the Cincinnati Industrial Exposition of 1883. 
The Thomson-Erouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 


New Illustrated Pamphlet will be sent on application, 


FACTORY, 
ANSONIA, CONN. 








T. TI. Brapy, Esq, 


where projecting lamps are required 





T. H. BRADY, Patentee and Sole Manufacturer 
NEW BRITAIN, CONN, 


New Britain, Connecticut, 
Dear Sir--I am much pleased with your Mast Arms forzrc lamps. They are 
simple in construction, low in price, -~ perfec ay adapted for all purposes 
ours truly, 
THE BRUSH-SWAN ELECTRIC LIGHT CO. OF NEW ENGLAND, 


Brady Electric Light Mast Arm. 


| H. M. LINNELL, Selling Agent, Hartford, Conn. 





New York, January 5, 1886. 


J. B. Powex, General Manager. 





Mr. Taos. H. Brapy 


We find no suc 
with same. 


BROOKLYN, NEW YORK, December 16, 1885. 





Dear Sir.— Some few months ago we substituted your Mast Arms for some 
swinging lamps (i.e , lamps suspended in the middle of the roadway), and 
find them a vast improvement. We were troubled with the old style by car- 
bons slipping by when the trimmer was 

n trouble with your Mast 

Should be pleased to have you send anyone to inspect same. 
Respectfully, , 
MUNICIPAL ELECTRIC LIGHT CO , +i 


ulling lamp out to its position. 
rms, and are very much pleased 


Cuas. © OOPER. 





TANDARD 
ELECTRICAL 
INSTRUMENTS. 
Galvanometers, Resistance Coils, 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, tc 
ELECTRIC MFG.Co, 
P. O. Box 80, Troy, N. V. 


ALBERT L. RUSSELL, 


Manufacturer of and Dealer in 


TELEGRAPH & ELECTRICAL INSTRUMENTS 


House and Hotel Annunciators, Line and Office 
Wire, Fine Instruments for Electric Testing, 
etc., at the old stand of 


CHARLES WILLIAMS, Jr., 
109 & 115 COURT ST., BOSTON, MASS. 
VALLEE & BRO. 


Wholesale and Retail Dealers in 


ELECTRICAL SUPPLIES, 


Annunciators, Burglar Alarms, Electric Bells, 
Batteries, Wire, Etc. 


1210 MARKET ST., - Philadelphia, Pa, 
SEND FOR CATALOGUE. 


CASTINGS 
SMALL DYNAMO, 


For experimental purposes, also 
Materials ofallhkinds 


GOODNOW & WIGHTMAN, 


176 WASHINGTON ST., BOSTON, MASS. 














ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 


for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Annunociator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 








MITCHELL, VANCE & CO, 
Ss cK 
SN ANUP ACTORERS, 


Have added a department for the Seceteatens ot 
Eicctrotiors and other fixtures adaptable to any 
stem of Incandescent Electric Lighting also Com 
b nation Fixtures for both Gas and Electric Light 
Estimates and designs furnished upon application. 


836 & 838 BROADWAY, 
NEW YORK 

















The most 
dom from hi 
liancy in our Incandescent Ligh 


Prices moderate. 
isolated 


Yew York Office: 





44 BROADW1. 


Schuyler Electric. Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


F aspen system of both Incandescent and Are Lighting. 
ng and mye in our Are Lights, and long lie and great b 


Tntire nee 


ynamo Machines with aarieek automatic regulation, reliable and efficient. 
Estimates made for lighting from Central Stations or for 
plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT CO, 


Harttord, Conn. 
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VOLTAIC ———— | 
BATTERIES 


OF THE 


PARTZ ELECTRIC BATTERY C 
1723 Chestnut Street, Philadelphia, Pa. a STEAM ENGINE 











THE 


“LITTLE GIANT” BATTERY. 
The Original Carbon Cylinder Battery. 


PATENTED 1883. 


Among the many open-circuit Batteries the ‘ Little Giant” is unequaled. 
Most economical on account of the indestructibility of the carbon cylinder. 
After long usage a new zinc and fresh solution of sal-ammoniac will completely 
restore its activity and usefulness. By actual tests the “Little Giant” has 
discounted all others for its particular adaptation to the various uses of the 

Telephone, Long-Distance Telephone, Electric Bell Work, 
Electric Gas Lighting, etc. 
Rls atawindbdiancsd oonutbepeniiadendeenedinieskibens cuenta ey $1 25 
One dozen to 500 lots, special price. 


Rhode Island Telephone and Electric Co. 


P. O. Box, 1197. PROVIDENCE, R. I., U.S.A. 














Oo 





sinigeraciaiei BUILT BY 
ACID GRAVITY BATTERIES for laboratory work, Ruhmkorff coils, cautery, surgical 

‘omen dental mallets, electro-vlating, etc. E. M. F. 1.95 volts. C. from3to over 6 amperes, as WILLIAM A. HARRIS, 
TORY DE TEQUIPGE.. FHICS, POP GOD 20.5.0 cceccicvcscccccceccessPOCCcrce aes soccestece socsevccseoscc . $5 00 

2. ACID GRAVITY BATTERIES WITH POROUS CUPS for electric clocks, large signal bells, PROVIDENCE, R. I. 
long telephone lines, local telegraph circuits, etc. E. M. 1.95 volts. U. 2 to 3 pemyean . 

UN MONE sedioe oO rnea S518 cs peda eatabeadies tseiad ee Cee ontenencees - 5 From 10 to 2000 Horse Power, with Harris’s Im. 

3. OPEN CIRCUIT BATTERIES for annunciators, telephones, bells, igniting gas, ete. Same provements. These Engines are of 
E. M. F. as the Leclanche and much easier restorable. Price, per cell .. .. ‘ 1 50 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


4. IMPROVED COPPER GRAVITY BATTERIES, saving much zine end requiring but ‘little 
Se ne a caaic uieisincis nenigicibeedbndun, ose ccevis h¥See cere heeNCeWR SHRE TERS CORT 22 
5. PORTABLE MEDICAL BATTERIES of 16 and 20 cells. Initial E. M. F. of all 1.6 volts. No 
acid, no spilling and no removing of zines. Lasts over a year without recharging. 








WRN ce eer ee deta EN ce noch ainscininercpudis\eaoeweaaenteaet ores ..$45 00 and 55 00 MOST ECONOMICAL STE’ M EN- 
6. MEDICAL CABINET BATTERIES of 20 and 30 large cells, of the same character as those 

last mentioned, in black walnut cases with galvanometer and other attachments. CINE BUILT. 

1 ON RULE RETR OS SUE SR Se OL ine aR RI ere eG ..$110 00 und 125 00 ELECTRIC LIGHT COMPANIES TAKE NOTIGE | They are especially 
BATTERIES 1,2and 4 are in fine and strong rectangular jars of pressed flint glass,54 x7°(x73¢ in. ac lapted for all purposes where continuous service at uniform s: peed i is required and at the 
PATENTS have either been obtained or applied for. minimum of cost of repairs. 

SULPHO-CHROMIC SALT for use in acid gravity batteries and for making electropoion fluid, pre 
in 2 lb. jars, at 80 cents per jar. Send for a copy of Engineers’ and Steam Users’ Manual, by J. W. Hill, M. E. Price, $1 25. 


SEND FOR CIRCULARS. 








TIHTE 















































India~Rubber & Gutta-Percha Insulating Co, J tn Une Over 10 loop aaa 
MANUFACTURERS OF | ii? an. Engir apoio mbi: Doainet bong, oxpastense 
ALL KINDS OF INSULATED WIRES AND CABLES. | of all details They are donigned and coustracted for heavy 
Guaranteed to give satisfactory serv'ces under ground and over head. Specially adapted for Fae aie eg eg weary | ern bane me 
| 14 Sper yoy ne wit! yorlens data as 
| § et to practica! y+ i aan struction and performance, 
No. 159 Front Street, New York Citv. | SALES AGENTS: 
W. L. SIMPSON, Eastern Sales Agent, No. 70 Astor House. New Yor' 
J A RV | S E. N G | NEE R | N G CO | N. W. ROBINSON. cor on nton and Jackson Sts., Chicago, IM. 
°y ROBINSON & CAREY, St. Paul, Minn. and PRAY MANUFACTURING CO., Minneapolis, Minn. 
BOSTON, MASSACHUSETTS. 
Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis Directors: Thomas 8. Harrison. Henry C. Gibson, David Brooks, W. F. Russell, Alfred F. Moore. 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. " ELECTRICAL CONSTRUCTION AND MAINTENANCE 00., 
SEND FOR CIRCULARS, Manufacturers and Contractors for the 
—-BROOKS-"— 
GEO. WESTINGHOUSE, Jr.. “Ir.. President. RIC H AnD A W ARING, Vice-President. 
JOHN. H. DALZELL, Treasurer. . JACKSON, Secretary. 
The WARING ANTI-INDUCTION and BUNCHED FOR TELEPHONE, TELEGRAPH AND ELECTRIC LIGHT PURPOSES, 
Telegraph, Telephone and Electric Light, Undergr ound and Submarine ; ene under patents of David Brooks’ Oil § oe. D. Brooks, Jr., Anti-induction Lead Armord 
U 
ome AES EL ECS) nee ‘OFFICE: 200 AND 202 NORTH THIRD STRERT  - © - PHILADELPHIA 
LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS, 
INCANDESCENT LAMPS, From 10 to 100 Candle Power. DYNAMO MA- Office and Factory : Cor. Bismarck and Bartoa Sts., St. Louis, Mo, 
CHINES of Improved Construction. | Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
trength of the hide) is not tanned, but rawhide fulled and softened by our patented process. Our Belt- 
Pr "= and Estimates furnished for Complete Installations of Incandescent plants upon application to a is more pliable, hugs the pulley better, transmits more power than any other, and is the only perfect 
No Battery Required. 
and upwards, ording to style desired. 
$4, $6, "an oe 5 atone g oan | 4% 
We make a specialty of the manufacture of these bells for | 


high rotative speeds 
Chemical Works, Paper Mills, Dye Works, Coal Mines, etc., etc. 
free by m 
CONTRACTORS FOR | -s'nomas S. HaRRIson, President. Kenton WarngE, Secretary and Treasurer. 
| “y ! 
DIRECTORS-—Geo WestineHouse, Jr, Ricwarp S. iieaeane re W. Warsox, Joun H. DauzeEtt, | ft Ay rue vey b4 at {| marine 4 Hs 
RoBert Pitcairn, O. T. Warine and CH. Jackson. | 
— it: 5 2 
428 Pearl St., N. Y. City, {qtaravcoou. t Hamilton Building, 91 5th Ave.. Pittsburgh, Pa. = . >| 
; Ys Louarantoes ub, i’ shultz Belting Company, 
P 
ELECTRIC 1.JGHT BELT MADE. Agents in all cities. Send for trial belt. 
O. Box, 3068, Boston, Mass. | 
| 
our Fact Companies, and after an experience of many years, 











New Tanove Buckeve ve AUTOMATIC Cur-Orr Enomnes. 
Highest attainable Economy in Steam Consumption and 
PRICES AND SAMPLES ON APPLICATION AT 
BUCKEYE ENGINE CO., Salem, 0. 
ALPRED F. Moore, Vice-President and General * anager. 
Manufacturers of 
SCHAEFER ELECTRIC MFG. CO. ‘SHULTZ PATENT FFULLED [LEATHER GRELTING AND [LACE LEATHER. 
FACTORY AT CAMBRIDGEPORT, MASS. 
our facilities for the prompt execution of large orders are un- 





eq 
lose attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING C0. | ANY SUBSCRIBERS cia REGULATED BY 
Se ce ‘TELEPHONE OR DISTRICT TELEGRAPH WIRES. 


A. Q. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Office, North-West Corner Charles and German Streets, No Change in Instruments, or Regular Business Routine. 
| 


ELECTRICAL GOODS OF EVERY DESCRIPTION. — REVENUE LARGELY INCREASED. 


Telephone, Telegraph, Electric Light, Fire Alarm 


“STANDARD.” eaxo ron iivernaras carazcaus. SYNCHRONOUS TIME CO.. 4 Herald Building, Boston. 
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GUTTA PERCHA 
IS THE 
STANDARD 


INSULATION. Aerial or Underground. Any number 


of Conducting Wires. 

Marks* Compound and Balata 
Insulated Wires, Cord- 
age and Cables, for 

Offic é, Aerial, 
nderground 
and Battery 
Uses, 


Does not deterio- 
rale, and for 
underwater or 
underground 

is the most 
Reliable and 
Durable, 


Balata Cord, 
for Incandescent 
Light. 


RIVER CapreEs. 
Gutta Percha 
Insulation. 
Any number 
of Conduct- 
ors 


Burglar 
Alarm, 

Annunciator, 
Electric Light 
and Gas Ligh: 
ing Wires and 
Cabies. Sitk, Cot- 
ton and Fibre Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
Chatterion’s Compound 
Jor Cable Splices, and Pure 
G.P. Goods of every variety, 












Marks* Compound Wire, for Battery Coppers. 


CRYSTAL 
CAREON Co. 


Tr 


Acid Vessels, Pipes, Vats, Etc. 














SOMETHING NEW. 


Automatic Machinery, by which 
carbon points are made absolutely 
uniform in size and quality. Some- 
thing never before accomplished. 

The National Carbon Company, 
the only carbon makers in the 
world who haveas yet been able 
to dispense with manuallabor in 
the important processes of mak- 
ing carbons. 

We guarantee our carbon points 
to be suitable for any Ampere cur- 
rent,and the best and purest made. 

Quality will always be a primary 
consideration with us, yet our 
prices as low as consistent with 
the best. 

Our Laboratory and _ battery 
goods are used exclusively by all 
the eminent experimentors and 
scientists in this country and 





We have just completed our extensive works, having oe 
in all modern hinery an ppl cy] to the 
manufacture of Carbons for Electric Lighting and 
also Carbon Plates. e have associated with us Skilled 
Labor as well as the most practical experts in the Electric 
Light field, who og ae oo understand every detail in 
connection with the Carbon business. We therefore say 
positively that we are now able to supplya Carbon Unsur- 
passed in Brilliancy and Steadiness of Light. We solicit 
an opportunity to demonstrate what we claim for our 
Carbons, by a careful test. Shall be pleased to receive a 
sample order. 


THE CRYSTAL CARBON CO., Cleveland, 0., U. S. A. 
THE CURT BATTERY. 








Europe. 
, o Actually the cleanest, most durable and practical, thereby th 
THE NATIONAL CARBON CO. | most economicalandeffective cell in A pm For radios 
menting, for medical the laborat. 





purp for th y, 
no moresuitable cell could be found. 


ADPRESS FOR CIRCULARSB, 
CURT W. MEYER, 357 Fourth Ave. New York. 


NEW ENGLAND 
BUTT C0., 


Providence, R.LI., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 


Office and works, Wilson Ave, 
Cleveland, O, 















"Telephone 


AND 


ELECTRIC-LIGHT WIRE. 


ALS 
SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid, 


FINE CASTINGS A 
SPECIALTY, « 























SOUTHERN = 


S ELECTRIC = 




















== COMPANY. 


Evectric LIGHT SUPPLIES. 


Insulators, Cross-arms, Locust and Oak Pins, Chestnut 
and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
Iron Brackets, Insulated Coppe 
Line Wire, &c. 


REPAIRS TO MACHINES AND LAMPS OF ANY SYSTEM MADE 
PROMPTLY. DUPLICATE PARTS OF APPARATUS 
FURNISHED ON RECEIPT OF SAMPLE. 


We manufacture and keep In stock PHOSPHOR-BRONZE BRUSHES, which are In every 
way superior to the copper brush. They spark less, last longer and do not cut the 
Commutator. Commutator Rings last twice as long when our Brushes are used 














Fittings for Incandescence Lamps made to order, includ- 
ing Sockets, Holders, Switches, Cut-outs, Shade 
holders and all other Appliances neces- 
sary to the business. 





WAREROOMS, 


Hoen Building, North & Lexington Sts. 


WORKS, 
CONSTITUTION & MONUMENT STS., 
BALTIMORE, MD. 


a 


THE KEELYN ELEcTRic Co. 


MINNEAPOLIS, MINN. 


ELECTRICAL SUPPLIES. Installers of Electric Light Plants, Tel 
Alarm Systems and Electric Apparatus. 


Office and Factory, No. 608 NICOLLET AVE. 
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Manufactured by 


The United States Electric Lighting Co. 


59 LIBERTY ST., NEW YORE. 216 LA SALLE ST., CHICAGO, ILL. 


THOUSANDS OF LIGHTS IN SUCCESSFUL OPERATION. 


This System can be Operated for 25 per cent. 
Less Money than any other. 














INFORMATION CIVEN ON APPLICATION. 


FULL 
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~ CHAS, A. CHERVER, WILLARD L. CANDEF, | 


President, 


THE 


Treasurer 





i MARK. 


INSULATED WIRES AND CABLES. 


CHICACO BRANCH, 


1022 Opera House Buliding. | 13 Park Row, NewYork. 
Thermostats and Thermostatic Fire-Alarm Apparatus, 


OUR PATENT CLOSED-CIRCUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 


Our patent hydrocarbon thermosfat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and dees not destroy itself by use. A sample ther- 
mostat mailed on rec mg of one dollar. 

Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 


DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 











The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either inthe air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 


The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they ‘ing the most practical and 
durable in the market, 


TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer. 


CLARK B. HOTCHKISS, Gen’l Agent, 
Telephone Cable, i6 DEY STREET, NEW YORK. 
(ro a THE BEST IS THE CHEAPEST. Sp 


The Brush Swan Electric Light Co. of New England. 


W. L. STRONG, Presiden GAYLORD* McFALL, Secretary. 
Na ein LARD, Vice-President. R. W. ABORN, Treasurer, 
JOHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMITIING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTEXARC,| 


NO OTHER ELECTRIC ae APPARATUS IS AS DURABLE,- 

THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 
Arc Lights of various Sizes. 
Arc and Incandescent Lights from one Dynamo and Circult. 
Incandescent Lights of various Sizes from Special Dynamo for 


YSTEM 
COMPRISES: Central Station Lighting. 
Cost, of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts. 


38 Conductor 














t@~ This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 


G. W. STOCKLY, President. J. J. TRACY, Vice-Prest. W. F. SWIFT, Secretary. 
J. POTTER, Treasurer. N. S. POSSONS, Supt. W. *. POSSONS, Asst. Supt. 


THE BRUSH ELECTRIC C0., 


The Sole Manufacturers, under all the patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, C — Electro-Plating Machines, Electric- Motors, &c. 
WE FURNISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 








bo ‘for Are Lighting, giving lights of 1,200, 2,900, a, 4,000 and up to 100,600 candle power. | 


Our No. 8 machine gi 
Over twenty diffe 


MACHINES<«*INCANDESCENT LIGHTING 


ves 65 lights of 2,000 ec. p. with about 45 H. 
rent styles of arc lamps, for indoor and ciniies use, and for tower lighting. 














adapted for use with Swan Incandescent lam 


oS. 
use of any switches or resistances outside of the machine to govern the current. Will run any number 


of lamps from one up to the full capacity of the machine, without change of speed and without the use | 


of any apparatus outside of the machine. 

Our prices are lower than other makers. 

Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient-to use power during the day to store 
up the current. There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are t) e most economical 
a of power and will largely used by Lighting Companies and others whe e small powers are 


A 





BELDEN ST., NEAB MASON: 
Cleveland, O.,U.8.A.- 


THE BRUSH ELECTRIC CO., 


These machines are automatic ana jo not require al } 


~ ANSONIA BRASS & GOPPER 60.. 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms: 19 & 21 Cliff St.. New Yor> atories: Ansonia, Conn. 
incanaescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take care of ten to ousive 16 U. P. Incandescent Lamps, at any point on an arc-light circuit from 
an initial current equal to 2,000 C. P. arc lam 





Can be used with any make of arc- light dynam: 
Any number of the ee can be turned on or of without seine the rest. 
Invaluable to arc hting companies as & means by which they can secure customers, from one up, for incan- 


ighting plants, 


mse for incandescent 1 
di 8, 




















JARVIS ENGINEERING CO., 61 rong te » Boston. 


Gig 





itliam Marshall, 
Manufacturer of ELEcTRICAL CONDENSERS. 
STANDAR DS A SPEC IALTY. 
Rooms 2 and 4 University Building. 
— xr Waverley and University Places, New York. 









THE BROWN ELECTRIC C—O., 
AUSTRIAN-AMERICAN CORED CARBONS, 
SOLE AGENTS, 
INCORPORATED i865. 
SOLE AGENTS FOR THE 
Ok ALL PURPOSES WHERE POWER IS REQUIRED. 
MODERATE PRICE, 
| MORTON, REED & CO., Baltimore, Md. 
F. i HAYWARD 201 La Ralie + _ htea, il. gt JOHNS. Pensacola, Fla. 
TIME REGULATING COM’Y 
In the United States for the use of its Instruments 
z ~ ONE INSTRUMENT in an exchange any 
No change in subscribers’ instruments requircd, 


——- lighting ~ re on their circuit, without involving the large ex 
400 WOOD ST., PITTSBURGH. PA. 
FOREST CITY CARBON MFG. CO. 
—ALso— 

Solid Carbons for Electric Arc Lighting. 

No. 25 PARK PLACE, NEW YORK. 
DGEPORT BRASS CO., 
BRASS, COPPER AND GERMAN SILVER 
WIRE ano ROLLING MILLS, 
CLOSE REGULATION, 
ECONOMICAL OF FUEL, 
OVER 1,700 ENGINES IN USFa 
SELLING AGENTS: 
F. BANDA Wa. iteeeae Atlanta, Ga. 
JOUR it. “MARKLE, Detroit, Mich. —— Danville, Va 
Foe eae, ey ee eent: i ot, Now York.| 9: MAUSEE: Mantgonery, Al. 
BOSTON, MASS. 
Isnow prepared to contract with 
for sending 
Accurate Time gncls “j Telephone 
number of subscribers in that exchange can be 
furnished with Accurate Time at a nxomincl 
Docs not interfere with conversation. The sub- 
scriber simply listens at the receiver, without 


HOLMES, BOOTH & HAYDENS, 
BRIDGEPORT, CONN., 
Bare and Insulated Copper Wire for Electric Conductors a specially 
Automatic Cut-Off Engine, 
SMALL SPACE REQUIRED, 
THE NATIONAL 
Telephone Companies 
price per yeer. 


MOST RELIABLE FOR DYNAMOS AND 
SWIFT-RUNNING MACHINERY. 
Warranted to run steady and mane. and without stretching 
Write for particulars and pricesto 
CHARLES. A. SCHIEREN & CO., 


Manufactarers and Tanners of Oak Leather Belting 
and Lace Leather, 


| 

For full particulars, please address, 

JOHN M. ORAM, 
GENERAL MANAGER, 

P.O. Box 1351, BOSTON, MASS. 





47 Ferry Street, New York. 


46 ARCH ST., PHILADELPHIA. 86 FEDERAL ST., BOSTON 








